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Introduction
Livestock is the second income generating activity after crop in the agricultural 
economy of India and plays a multifaceted role in providing livelihood support to the rural 
population. Livestock sector apart from contributing to national economy in general and 
to agricultural economy in particular also provides employment generation opportunities, 
asset generation, coping mechanism against crop failure and social and financial security. 
Even though there has been deceleration in growth rate of livestock output per se after mid 
1990s, the growth in livestock sector has been faster than crop sector. The contribution of 
livestock sector in agriculture in terms of output, which was 17.3% during 1980-81, increased 
to 26.9% in 2007-08 (Working Group, 2012). Nearly two thirds of farm households in 
India are associated with one or the other form of livestock production and 80 % of them 
are small landholders (<2 ha). The contribution of livestock income varies from region 
to region; it being highest in the case of arid region followed by irrigated and hill and 
mountain eco region. Another significant feature of income from livestock is its uniform 
distribution, irrespective of the size of holding (Working Group, 2012). In the rural areas, 
most of the livestock rearing activities are handled by women force. As many as 75 million 
women are engaged in livestock sector as against 15 million men. There is an increasing 
trend towards participation of women in livestock development activities, which has led 
to empowerment of women headed households in the rural communities. 
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In recent years, a gradual shift is taking place in livestock sector from resource 
driven systems to demand driven systems and involvement of educated youth in livestock 
production activities. These changes reflect the recognition that livestock production is 
becoming the most prioritized area in agriculture and land use system. The demand driven 
growth may also benefit the millions of landless and marginal landholders in India who 
possess three-fourth of livestock wealth. For these households, livestock assets feature 
as “living saving” for future planned expected needs and perform financing roles in a 
context where banking is not developed or households are not fully integrated into credit 
markets. 
In the eastern region of India, however, poor attention has been paid to the livestock 
sector as a whole both by the government and policy makers. As a result the sector is 
lacking proper infrastructure facilities, which are prerequisites for further development in 
view of the national and global demand. The eastern region has vast resources of livestock 
and poultry, mostly of indigenous type, which play a vital role in improving the socio-
economic conditions of the rural masses. The animal husbandry sector contributes as high 
as 33.7% of state Agricultural GDP in Bihar and as low as 10% in Odisha. However, the 
region contributes about 20.87% of total milk production of the country. Moreover, the 
region has the interregional disparity in respect of livestock products, productivity and per 
capita availability. Improvements in productivity, quality and value addition in livestock 
sector have to be achieved under conditions of diminishing per capita arable land and water 
resources, expanding biotic and abiotic stresses and fast changing consumer and market 
preferences for livestock products through integrated and systemic approach. 
Livestock Population and Growth
The livestock population in the states of eastern region has been presented in Table 
1 and composition of livestock in Table 2. The region occupies 22.5% of the total land 
in the country but supports 32.65% and 28.21% of total livestock and poultry population 
of India, respectively. The major constraint in livestock development in the region is the 
less landholding and competition of feed with vast human population. On an average the 
stocking density of livestock per ha of cropped land is estimated to be 5.25 in comparison 
to the national average of 3.73. As a result, the region faces deficiency of feeds and fodder 
for livestock and poultry. The stocking density in the states of Bihar (5.43), Jharkhand 
(10.23), Odisha (4.02), Eastern UP (4.42) and West Bengal (7.07) has higher percentage in 
comparison to National Average, however, in Chhattisgarh it is lower (3.02) than national 
average. The region contains 36.09% of cattle and buffalo population of India. Among 
eastern states, West Bengal has the highest numbers of cattle followed by Eastern UP, 
Bihar and Odisha. In case of buffalo population, the Eastern UP contains highest numbers 
followed by Bihar. In other states, buffalo has little importance as dairy animals. Similarly, 
poultry population is observed highest in West Bengal. Out of total poultry, eastern region 
contains 22.21 million which is 12.13% of total poultry population. Duck population in 
the region is about 80% of the total duck population in the country.   
So far as the composition of livestock population is concerned (Table 2),  cattle occupy 
the highest position in all states of the region. However, buffalo is the choice of dairy 
animal in Eastern UP and Bihar due to its higher fat content in milk and better adaptability 
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Table 1: Livestock population of eastern region (million numbers)
Species Assam Bihar Chhatti-
sgarh
Jharkhand Odisha Eastern 
UP
West 
Bengal
Region India
Total cattle 10.04 12.56 9.49  8.78 12.31 18.18 19.19 90.55 199.075
Buffalo 0.50 6.69 1.60 1.51 1.19 7.06 0.76 19.31 105.343
Goat 4.32 10.17 2.77 6.59 7.13 5.83 15.07 51.88 140.537
Sheep 0.35 0.22 0.14 0.48 1.82 0.64 1.58 5.23 71.558
Pig 2.00 0.63 0.41 0.73 0.61 0.68 0.82 5.88 11.134
Total livestock 17.27 30.27 14.41 18.10 23.06 32.39 37.42 172.92 529.698
Total poultry 29.06 11.42 14.25 11.23 20.60 10.26 86.21 183.03 648.836
Source: Basic Animal Husbandry Statistics, (2010)
Table 2. Percent composition of livestock
Species Assam Bihar Chhattisgarh Jharkhand Odisha Eastern West Region
Total Cattle 58.14 41.49 65.86 48.51 53.38 56.13 51.28 52.37
Buffalo 2.90 22.10 11.10 8.34 5.16 21.80 2.03 11.17
Goat 25.01 33.60 19.22 36.40 30.92 18.00 40.27 30.00
Sheep 2.03 0.73 0.97 2.65 7.89 1.98 4.22 3.02
Pig 11.58 2.08 2.84 4.03 2.65 2.53 2.19 3.40
Source: Based on Basic Animal Husbandry Statistics, (2010)
Table 3. Density of livestock population (Nos/km2)
Species Assam Bihar Chhattisgarh Jharkhand Odisha Eastern West Region
Total Cattle 128.01 133.37 70.20 110.16 79.06 210.30 216.20 126.04
Buffalo 6.37 71.04 11.86 18.89 7.64 81.67 8.61 26.88
Goat 55.07 107.97 20.47 82.70 45.77 67.44 169.79 72.22
Sheep 4.51 2.32 1.04 6.06 11.68 7.40 17.77 7.28
Pig 25.49 6.71 3.05 9.18 3.93 7.87 9.18 8.18
Total livestock 219.62 322.23 106.65 227.06 148.08 423.70 421.61 240.70
Poultry 370.49 121.28 105.38 140.89 132.30 118.69 971.36 254.77
Source: Based on Basic Animal Husbandry Statistics, (2010)
in the region. Goat is also an important animal in the region after indigenous cattle. Goat 
constitutes 30% of the total livestock population in the region. In general, small ruminants 
are occupied by landless and marginal farmers. The region contains 36.92% of total goat 
population of India. Goat has higher importance in the state of West Bengal (40.27%) 
followed by Jharkhand (36.4%) and Bihar (33.6%). Pig is reared by socially backward 
classes of people particularly SC and ST communities. The region has the 52.81% pig 
population of India. The region constituents only 3.7% pig with higher percentage in Assam 
(11.58%). So far as density of population is considered, the region has the 241 numbers 
of total livestock and 255 numbers of poultry per km2 of area (Table 3). The density of 
livestock population is 44.31% (167.29 numbers/km2 area) higher than that of national 
average. The highest density of livestock population is observed in West Bengal followed 
by Bihar and Eastern UP.
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Among cattle, indigenous and non-descript cattle constitute highest percentage in 
all eastern states (Table 4). Percentage of crossbred cattle occupies only 9.91% in the 
region whereas national average is recorded to be 16.60%. The percentage of improved 
breed in the region is less in both cattle and buffalo and the region is dominated by non-
descript breeds whose productivity is low but adaptability in respect of climate, feed and 
disease resistance is high. In the states like Bihar, Odisha, West Bengal and Eastern UP, 
crossbreeding programme has been somewhat successful due to joint venture by state 
government, dairy co-operatives and NGOs. In other states, crossbreeding programme has 
not been showed much improvement which may be due to the shortage of feed, susceptible 
to diseases and non-availability of inputs. Overall it is observed that crossbreeding is 
only successful in some pocket areas where there is an irrigation facility and/ or better 
availability of feeds and fodder.
Table 4. Improved breed of livestock and poultry population (million nos) and its annual growth 
rate (%) (2003-2007)
Species Assam Bihar Chhattis-
garh
Jhar-
khand
Odisha  E.
UP
West 
Bengal
Region India
Crossbred cattle 0.410 1.976 0.186 0.191 1.703 0.862 2.642 7.970 33.060
Percent 
crossbred
4.08 15.73 1.96 2.17 13.83 10.75 13.77 9.91 16.60
Growth rate -1.72 11.60 -7.41 7.12 12.51 4.49 23.96 1.78 7.58
Crossbred sheep 0.002 0.011 0.001 0.003 <1000 
numbers
0.025 0.011 0.053 3.730
Percent 
crossbred
0.57 5.0 0.71 0.63 0.05 3.91 0.70 1.01 5.21
Growth rate 19.31 -40.49 -28.80 -35.37 -69.49 2.27 -16.19 -13.38 -10.18
Crossbred pig 0.560 0.037 0.011 0.087 <1000 
numbers
0.061 0.040 0.796 2.389
Percent 
crossbred
28.0 5.87 2.68 11.92 0.16 8.97 4.88 13.53 21.45
Growth rate 3.32 6.32 -5.68 48.24 -100.0 -0.78 -10.21 0.60 2.32
Source: Based on Basic Animal Husbandry Statistics, (2010)
  The annual growth rate of cattle in the region has been observed positive and recorded 
at 0.38%, which is lower than the national average of 1.83% (Table 5). The annual growth 
rate of indigenous cattle is also observed positive (0.25%) with highest growth rate in 
Eastern UP followed by Assam and Jharkhand. Negative growth rate of indigenous cattle 
is observed in Odisha and West Bengal. In these two states, the indigenous/non-descript 
cattle are replaced by crossbred cattle as evidenced by higher growth rate of crossbred 
cattle. Due to spread of mechanized agriculture, the growth rate of cattle bull population 
has been observed negative in the states of West Bengal and Odisha, in which West Bengal 
has the highest percentage. Positive growth rate of cattle bull has been observed in other 
states with highest growth in Assam. The fall in the stock of working  cattle is observed 
as a consequence of mechanisation in agriculture.  Similarly, negative growth rate of 
buffalo population is observed in West Bengal, Assam, Eastern UP and Odisha, however, 
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Table 5. Annual growth rate (%) of livestock and poultry (2003-2007)
Species Assam Bihar Chhattis-
garh
Jhark-
hand
Odisha E.
UP
West 
Bengal
Region India
Indigenous cattle 4.75 2.86 1.90 3.41 -4.66 28.72 -1.80 0.25 0.85
Cattle Bull 
population
6.40 -1.12 1.91 2.05 -2.65 4.69 -9.35 -0.40 -0.68
Total cattle 4.44 4.02 1.67 3.48 -3.00 26.69 0.36 0.38 1.83
Buffalo -7.33 3.89 0.10 2.90 -3.88 -4.83 -8.42 -1.74 1.84
Goat 9.66 1.74 4.33 6.99 5.27 4.16 -5.35 1.07 3.10
Sheep 20.11 -13.06 3.74 -8.18 2.93 -2.22 0.84 0.07 3.87
Pig 6.71 -1.52 -6.99 -9.83 -1.96 -4.42 -11.05 -2.47 -4.74
Fowl 8.89 -4.29 14.66 -6.14 3.65 24.90 13.93 2.85 7.80
Duck 5.22 -14.98 -1.20 -9.88 -0.66 6.69 -7.94 -2.83 -1.99
Source: Basic Animal Husbandry Statistics, (2006 & 2010)
Table 6. Breedable cattle and buffalo population (million) and annual growth rate (%)
Species Assam Bihar Chhattis-
garh
Jhark-
hand
Odisha  E. UP West 
Bengal
Region India
Indigenous cattle 2.836 3.645 2.907 2.993 2.725 2.559 5.585 23.250 54.088
 Growth rate 5.70 4.84 2.31 5.01 -6.69 2.76 -1.50 0.86 1.50
Crossbred cattle 0.169 1.005 0.072 0.073 0.447 0.371 1.152 3.289 15.665
Growth rate -1.92 13.02 -1.55 -0.28 1.40 5.17 20.25 8.69 6.78
Buffalo 0.167 3.387 0.383 0.456 0.335 3.381 0.183 8.292 52.820
Growth rate -6.88 4.50 4.59 2.50 -4.42 0.41 -9.33 -3.68 1.24
Source: Basic Animal Husbandry Statistics, (2006 & 2010)
positive growth is observed in other states with highest rate in Bihar. In case of goat, 
positive growth rate is observed in all states except West Bengal where negative growth 
is observed during the period. The reason may be the higher slaughtering percentage and 
mortality due to emerging diseases like PPR and Goat Pox. In case of sheep, Assam has 
observed the maximum growth rate followed by Chhattisgarh, Odisha and West Bengal, 
however, negative growth rate is observed in other states except Eastern UP where the 
sheep population is almost static. So far as growth rate of pig is concerned, negative growth 
was observed in all states except Assam. Fowl and ducks are very important economic 
birds in the region. Highest growth rate of fowl is observed in Chhattisgarh followed by 
West Bengal, Assam and Odisha. In other states negative growth is observed with highest 
percentage in the state of Eastern UP. However, negative growth rate is observed in duck 
population in all eastern states except Assam and Eastern UP. 
In case of breedable cattle and buffalo population, it is observed that the growth rate 
of indigenous cattle is positive in all states except Odisha and West Bengal where negative 
growth rate is observed (Table 6). However, in case of crossbred breedable cattle, positive 
growth rate is observed in all primarily irrigated states (Bihar, Eastern UP, Odisha and 
West Bengal) but negative growth rate is observed in primarily rainfed states like Assam, 
Jharkhand and Chhattisgarh. So far as breedable buffalo population is concerned, negative 
growth rate is observed in the states like West Bengal, Assam and Odisha. 
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In case of milch cattle and buffalo population, it is observed that out of total indigenous/ 
non-descript cattle in the region 24% are in milk. In case of crossbred cows, only 34.7% 
are in milk, whereas in case of buffalo only 30.5% are in milk (Table 7). The growth 
rate of milch cattle and buffalo follows the similar trend as the growth rate of breedable 
buffalo.
Fig. 1. Density of crossbred cattle 
population
Fig. 2. Density of indigenous cattle population Fig. 3. Density of buffalo population
Distribution of Livestock
Distribution of livestock population varies 
across the agro-climatic zones even within the state. 
In most of the districts of the region, crossbred 
cattle population is meagre. The crossbred cattle 
population is unevenly distributed with highest 
density found in some pockets along the Ganges 
in the states of Bihar, West Bengal and Eastern UP 
(Fig 1). However, apart from West Bengal, the 
indigenous cattle are mostly concentrated in 
Jharkhand and Chhattisgarh (Fig 2). The high 
concentration of indigenous cattle in plains of West 
Bengal may be attributed to inclusion of the draught 
animals. In case of buffalo, it is mostly concentrated 
Table 7. Milch cattle and buffalo population (million) and annual growth rate (%)
Species Assam Bihar Chhattis-
garh
Jhark-
hand
Odisha  E. 
UP
West 
Bengal
Region India
Indigenous cattle 2.533 2.990 2.360 2.147 2.377 1.824 5.004 19.235 48.042
Growth rate 5.64 1.30 0.50 4.08 -7.41 4.03 -1.39 0.18 0.63
Crossbred cattle 0.153 0.836 0.059 0.067 0.332 0.265 1.055 2.767 14.407
Growth rate -1.30 10.11 -3.21 -0.64 -3.68 5.25 21.19 8.36 6.42
Buffalo 0.148 2.846 0.316 0.412 0.281 2.498 0.174 6.675 48.641
Growth rate -7.08 1.52 2.97 1.37 -5.84 -4.70 -8.36 -5.03 0.74
Source: Basic Animal Husbandry Statistics, (2006 & 2010) 
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in the districts of Bihar 
and Eastern UP (Fig 
3). Among the agro-
climatic regions, poultry 
and duck are mainly 
concentrated in West 
Bengal and Assam. In 
general, crossbred sheep 
has very low population 
in the eastern region, 
while indigenous sheep 
and goat is evenly 
distributed with highest 
concentration in West Bengal. Swine population is larger in Assam and West Bengal 
Livestock and Poultry Holding Size
Widespread ownership of livestock and poultry exist throughout the eastern region, 
which is complementary to crop production. Ownership of in-milk bovine has been decreased 
over time from 1971-72 to 2002-03 in all India level. Similar trend has also been observed in 
all states of eastern region (NSSO, 2006). Similarly, ownership of ovine per 100 households 
has been observed in declining state in almost all states in eastern region. However, 
ownership of pig population has been increased in Assam and remained almost static in 
Bihar, Jharkhand and West Bengal (NSSO, 2006). As per the NSSO (2006), ownership of 
total poultry has been increased over time in almost all states in the region. According to 
latest Census data (2007), 100 households in the region own 228 bovines, 122 ovine and 
302 poultry (Fig. 4). The ownership of total livestock has been observed higher in the states 
of Jharkhand, Assam and Chhattisgarh than the national average. Household ownership of 
buffalo has been observed highest in Eastern UP followed by Bihar as buffalo is considered 
the main dairy animal in these states. However, ownership of cattle in all the states except 
Bihar has been found higher than the national average. In fact, in all states of eastern region 
Fig 4. Livestock ownership per 100 rural households in eastern states 
(Based on Basic Animal Husbandry Statistics At A Glance, 2010)
Fig. 5. Number of households per 1000 households owning of livestock and 
poultry of different types
(Source : NSSO, 2006 * Data of UP has been taken in case of Eastern U.P.)
except Bihar and 
Eastern UP, milk 
is not an important 
product. In these 
states, cattle are 
mainly used for 
draft purpose and 
producing dung. 
T h e  r e p o r t e d 
dairy herd reflect 
the underlying 
investment trends 
in livestock. The 
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choice of households between crossbred and buffalo varies reflecting production traits in 
terms of quality and quantity of milk, sturdiness of animals and availability of AI facilities 
(Earnestein et al., 2007). The general preference of buffalo in Bihar and Eastern UP reflects 
the perceived lower production risks due to its resistance to adverse weather, preference 
for high fat milk with a higher milk price and good market opportunity and a better market 
for unproductive animals (Earnestein et al., 2007).
Livestock acts as second income generating activity after crop throughout the country. 
About 70% household in the country has one or another kind of livestock (Working Group, 
2012). On an average, 47% households in the region contain cattle (Fig. 5). However, only 
3.2% households contain crossbred cattle. Buffalo is owned by only 13% of households in 
the region with highest percentage in Bihar and Eastern UP.  Ovine holding is widespread 
in the region and about 20% households contain one or more ovine numbers. 
Availability of Livestock Products
The demand for livestock products especially milk and meat has increased over the 
years in India. The per capita availability of milk in the country has grown with an average 
annual growth rate of 2.31% from 2003-04 to 2009-10 and has a strong potential for further 
growth. However, in the eastern region the per capita availability of milk has grown at the 
rate of 6.36% during the same period. This may be attributed to the significant increase in 
milk production in the state of Bihar as well as improvement of crossbreeding programme 
in Bihar, Odisha and West Bengal. Several socioeconomic indicators underlie this trend. 
The per capita consumption of milk in many parts of the country is low compared to 
minimum nutritional standards. The consumption pattern of animal products is different 
across the region depending on the socio-economic background of different communities of 
the states. The population of the region is mostly non-vegetarian except Bihar and eastern 
UP where majority of population is primarily dependent on milk. Empirical evidences show 
that the composition of the food basket of an average Indian is gradually shifting towards 
livestock products (Kumar, 1998). Other socioeconomic and demographic factors such as 
urbanization, changing food habits, and lifestyle also reinforce growth in demand for dairy 
products. Since, the net imports of milk equivalent have been very small in relation to 
total domestic milk production (0.01%), domestic consumption of milk has remained more 
or less equal to the domestic production of milk. Milk consumption varies widely across 
regions and economic groups, and also between urban and rural households.  Liquid milk 
comprises the largest single share of the dairy product consumption profile. The share of 
fat-based products like ghee showed a declining share, and that of western products like 
cheese and ice cream witnessed an increasing trend and is expected to increase further due 
to changes in food habits, marketing strategies, income levels, changes in demographic 
factors, etc. (Sharma et al., 2002).
As per estimate, total milk production in the region has been recorded at 22005 thousand 
tones during 2009-10 contributing 19.55% of the country’s milk production. Among all 
states, Eastern UP is the highest producer of milk followed by Bihar (Table 8). Contribution 
of different species towards milk production indicates that cattle is the highest contributor 
of milk which is estimated to the tune of 58.34%. Buffalo contributes 37.65% of total milk 
production in the region. Per capita milk availability of the region has been recorded at 
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50.11 kg/year which is about 50% lower than the 
national average. The population of the region is 
primarily non-vegetarian. Total meat production 
of the region has been recorded at 1017 thousand 
tones which is 25.3% of the national average. 
Per capita availability of meat has been reported 
as 2.16 kg/year which is far below the national 
average (3.32 kg). Total egg production in the 
region has been reported at 89827 lakh numbers 
which is 13.85% of total egg production of our 
country. Per capita availability of eggs also varies 
from 5 to 58 numbers per annum. 
Annual growth rate of livestock products has 
been presented in Table 9. Annual growth rate 
Table 8. Milk, meat and egg production and availability in states of eastern region (2009-10)
State Milk (000 
tonnes)
Per capita milk 
availability 
(kg/yr)
Meat (000 
tonnes)
Per capita 
meat avai- 
lability (kg/yr)
Egg 
(lakh 
Nos.)
Per capita egg 
availability 
(Nos/ annum)
Assam 756 25.19 32 1.03 4671 16
Bihar 6124 63.87 218 2.10 11002 11
Chhattisgarh 956 40.15 25 0.98 10502 44
Jharkhand 1463 47.45 47 1.42 3925 13
Odisha 1651 40.88 128 3.05 23193 58
Eastern UP 6755 84.71 219 2.75 4227 5
West Bengal 4300 48.55 348 3.81 32307 37
Eastern India 22005 50.11 1017 2.16 89827 22.1
All India 112540 96.00 4017 3.32 598436 51
% Share 19.55 25.30 13.85
Source: Based on Basic Animal Husbandry Statistics, (2010)
Table 9. Annual growth (%) of livestock 
products from 2003-04 to 2009-10 in 
eastern region
State Milk Meat Egg
Assam 0.28 7.18 -1.51
Bihar 15.43 4.10 8.11
Chhattisgarh 2.96 87.5 5.00
Jharkhand 8.89 2.44 -6.52
Odisha 10.93 30.86 24.85
Eastern UP -1.23 0.31 9.42
West Begal 2.78 -4.12 2.42
Source: Basic Animal Husbandry Statistics, 
(2010)
Table 10. Demand and supply of livestock products in eastern region
State Milk  Meat Egg
Demand 
(million 
tones)
Supply 
(million 
tones)
Gap 
(%)
Demand 
(million 
tones)
Supply 
(million 
tones)
Gap 
(%)
Demand 
(million 
Nos)
Supply 
(million 
Nos)
Gap 
(%)
Assam 2.844 0.756 73.42 0.293 0.032 89.06 1621 4671 71.18
Bihar 9.473 6.124 35.34 0.975 0.218 77.63 5398 1100 79.62
Chhattisgarh 2.340 0.956 59.13 0.240 0.025 89.57 1328 1050 20.92
Jharkhand 3.008 1.463 51.37 0.310 0.047 84.82 1714 393 77.10
Odisha 3.828 1.651 56.86 0.394 0.128 67.50 2181 2319 Surplus
Eastern UP 7.276 6.755 7.16 0.749 0.219 70.75 4147 423 89.80
West Begal 8.335 4.300 48.41 0.858 0.348 59.43 4750 3231 31.99
Region 37.103 22.005 40.69 3.817     1.017 73.36 2114 8983 57.51
Calculated on the basis of RDA of milk is 250 g/ d/ person, meat 180 g/ week/ person and egg 52 eggs/ 
year/ person.
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of milk was found positive in all states of the region except in Eastern UP where it is 
slightly negative. Annual growth rate of meat production was positive in all states except 
in West Bengal. Similarly, annual growth rate of egg production was observed negative 
in the states like Assam and Jharkhand.
Demand and Supply Gap of Livestock Products
Current requirement and availability of animal products in the region has been depicted 
in Table 10. It is revealed from the tables that there is a large gap in animal products in 
the region and side by side there is ample scope to meet up the gap which is presently 
filled up by the other states. Consumption pattern of animal products largely varies on the 
socio-economic condition as well as region specificity.  Current gap in milk production in 
the states of eastern region varies to the tune of 35 to 73% of the demand whereas gap in 
meat and egg production varies at 60-90% and 20-80% of the demand, respectively. As 
a whole the region has the shortage of milk, meat and egg to the tune of 41, 73 and 58% 
of the demand, respectively. The projected demand of livestock products during 2030 has 
been presented in Table 11.
Table 11. Projected demand of livestock products by 2030 in eastern region
State Population 
(million)
Milk production 
(million tonnes)
Meat  
(million tonnes)
Egg 
(million nos.)
Assam 41.01 3.29 0.38 2132.25
Bihar 162.38 13.04 1.52 8443.58
Chhattisgarh 38.38 3.08 0.36 1995.90
Jharkhand 49.34 3.96 0.46 2565.72
Odisha 54.49 4.37 0.51 2833.28
Eastern UP 115.0 9.26 1.08 5999.2
West Bengal 118.57 9.52 1.11 6165.63
Eastern India 579.17 46.52 5.42 30135.56
Livestock and Poultry Breeds
It is well documented that majority of the rural households of India (70%) posses 
some kind of animals (Working Group, 2007). The livestock is considered as an important 
productive asset of rural households. Several breeds and/ or strains have their home tract 
in the eastern region of India. However, so far as the animal husbandry is considered, 
the organized sector is keeping the improved, exotic breeds, while in unorganized sector; 
it is still the native/ desi/ indigenous breed. The main threat posing over the indigenous 
breeds of livestock is indiscriminating crosses with exotic breed resulting disappearances 
of indigenous breed, which were well adoptive to the region. Even though almost every 
state government has formulated the specific breeding policy but it is not being followed 
in many places particularly at the breeding tract.  The prominent breed native to the states 
of the region is listed below (ICAR, 2002; Nivsarakr et al. 2000).  
Breeds of cattle
 1. Gaolao: This breed, available in Durg area of Chhattisgarh closely resembles to 
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Ongole breed. The animals are of draught type. Milk yield of cows is moderate; some 
may yield up to 1000 kg of milk with lactation length of about 400 days. Calving 
interval is about 16 months. 
 2. Bachaur: Originated in Sitamarhi, Madhubani, Darbhanga, Samastipur and 
Muzaffarpur districts of Bihar. Now concentrated in Bachaur and Koilpur subdivisions 
of Sitamarhi district (the breed has close similarity to Haryana breed). The males 
are well known for draught capacity and the ability to thrive under poor conditions 
of feeding. Females are not good milkers. Milk yield of the breed has been reported 
at 3.60 litres per day with lactation length of 239 days (Misra, 2000). 
 3. Gangatiri: Gangatiri is an important dual-purpose cattle breed of parts of Bihar 
and Eastern UP of India. The Gangatiri cattle is mainly found in the ‘doaba’ belt 
of Eastern UP and adjacent areas of Bihar state. The average daily milk yield of 
Gangatiri cows ranged between 4-6 litre/day with a lactation length of 150 and 250 
days. The inter-calving period varied between 14 and 24 months.
Lesser known strains of cattle available in the region are as follows:
 1. Bengali: Found in West Bengal.
 2. Binjharpuri: Hometract of this breed is Jaipur subdivision of Cuttack. Milk yield has 
been reported at 3.6 litres per day with lactation length of 302 days (Misra, 2000).
 3. Ghumsuri: Found in Ghumsur subdivision of Cuttack.
 4. Motu: Found in Malkangiri sub-division of Koraput district of Odisha.
 5. Purnea: Hill type cattle found in North-East Bihar.
 6. Shahabadi (Gangotri): Hometract is Saran and Sahabad districts of Bihar.
 7. Taylor: This is the first crossbred strain developed in 1856, almost extinct, few may 
be found in Patna, Bihar.
Some indigenous breeds of cattle are being maintained in government farms of the 
region, though these breeds are originated from other parts of the India. Because of their 
high adaptability, disease resistance power and better converter of poor quality residues, 
these breeds are included in the breeding policy of many states:
Tharparkar: It is an important dual purpose breed raised primarily for its milk 
potential. It is originated from Thar desert but now this breed is available in some districts 
of Rajsthan and Kutch district of Gujrat. This breed is at present available in some districts 
of Haryana particularly adjoining areas to Rajasthan. Average birth weight of the breed 
was reported as 23.1 kg for male and 22.4 kg for female. Age of 1st calving and average 
milk yield were observed as 1247 days and 1749 kg, respectively (Nivsarkar et al., 2000). 
Average lactation length was reported as 286 days while dry period and calving interval 
have been reported to be 138 days and 431 days, respectively (Nivsarkar et al., 2000).
Sahiwal: Sahiwal is one of the best dairy breed of zebu cattle. Though it is originated 
from Sahiwal district of Pakistan, now it is available in Ferozpur and Amritsar districts 
of Punjab and Sri Ganganagar district of Rajasthan. Birth weight of this breed was 20-25 
kg for male and 18-23 kg for female calves. Average age at 1st calving, calving interval, 
lactation milk yield and lactation length of the breed were reported as 1183 days, 451 
days, 2326 kg and 318 days, respectively (Nivsarkar et al., 2000).
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Hariana: It is potential dual purpose breed spread over northern India. It is primarily 
reared for bullock production. Its native breeding tract encompasses large parts of Rohtak, 
Hisar, Jind and Gurgaon districts of Haryana. Age at 1st calving ranges from 1067 to 1809 
days while average milk yield ranges from 692 to 1754 kg. Average dry period and calving 
interval have been reported as 255 and 483 days, respectively (Nivsarkar et al., 2000).
Buffalo breeds
The buffalo species have been originated in India. The present day domesticated 
buffaloes are the descendants of Bosarni found in wild state even today in the North-
Eastern parts of India specially Assam and the surrounding areas. Buffaloes are of two 
types, viz., Swamp and River type. Most of the animals are river type though swamp 
type is also found in certain parts of the country especially in the eastern parts of India. 
The buffalo is the main milk producer of the country. The buffalo breeds available in the 
region are as follows:
 1. Parlakhemundi: There are three subtypes, only one subtype, Deshi is found in the 
plains of Ganjam and Koraput districts of Odisha. Used both for draught and milk 
purpose. The average daily milk yield is about 4-6 kg. 
 2. Sambalpuri/Kimedi/Gawdoo: Home tract of the breed is around Bilaspur district 
of Chhattisgarh, also reared in Sambalpur of Odisha. Lactation yield was reported 
at 2270-2720 kg with lactation length of 340-370 days (Narayana Reddi, 1939).
 3. Kalahandi/Peddakimedi: It is a breed of eastern hilly parts of Andhra Pradesh and 
adjoining area of Odisha. Due to light in color, it is better heat tolerant. Milk yield is 
satisfactory. Dash et al. (2005) reported some economic traits of the breed in Odisha. 
Adult body weight, age at sexual maturity, age at 1st calving, calving interval and 
dry period were reported at 345.15 ± 8.39 for male and 330.48 ± 6.70 kg for female, 
1148.24 ± 7.25 days, 1528.05 ± 7.40 days, 526.89 ± 3.35 days and 218.59 ± 3.97 
days, respectively. Daily milk yield was also reported at 2.64 ± 0.07 litres. 
 4. Assamese/Mangoor: Found in Assam.
 5. Jerangi: Hometract of this breed is Jerangi hills of Ganjam district of Odisha. Average 
daily milk yield has been reported at 2.05 kg (Mishra, 1988).
 6. Kujang: Found in Cuttack district of Odisha. Average daily milk yield has been 
reported at 3.06 kg with lactation length of 300 days (Dash and Mishra, 1990).
 7. Manda: Found in Odisha. Average daily milk yield has been reported at 1.97 kg 
(Mishra, 1988).
 8. Swamp: Found in some places of Assam. Fat percentage of Swamp buffalo has been 
reported at 8.48% with 9.91% SNF (Das, 1998).
 9. Diara Buffalo: Although there is no descript breed of buffaloes native to Bihar, but 
continuous grading up of local buffaloes with Murrah and other potent germplasm, 
in combination with natural selection operative since long, has resulted into evolution 
of a “True Breeding” buffalo population having complete adaptation to the “Zero-
Management-System” prevalent in Diara areas of North and South Gangetic plains 
of the state. This, so locally called Diarai/Desila buffalo population, needs immediate 
characterization both at phenotypic and DNA levels to formulate suitable breeding 
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strategy for their propagation and sustainable utilization (Singh and Mondal, 
2005).
In breeding policy of buffalo, Murrah breed has been included in many states like 
Bihar and Eastern UP.
Murrah: Murrah is considered to be the best milch breed of buffalo in the world. 
Its breeding tract stretches around the southern parts of Haryana comprising the districts 
of Rohtak, Jind, Hisar and Gurgaon and Delhi. Average body weight at 1st calving was 
reported as 470-520 kg. Adult body weight ranged from 450-800 kg in male and 360-700 
kg in female. Average age at 1st calving, dry period and calving interval were reported 
as 1319, 187 and 452 days, respectively. Lactation milk yield and lactation length were 
reported as 1678 kg and 307 days, respectively (Nivsarkar et al., 2000).
Goat breeds
Goat is a multi functional animal and plays a significant role in the economy and 
nutrition of landless, small and marginal farmers in the country. Goat rearing as an enterprise 
has been practiced by a large section of population in rural areas. Goats can efficiently 
survive on available shrubs and trees in adverse harsh environment in low fertility lands 
where no other crop can be grown. In pastoral and agricultural subsistence societies in 
India, goats are kept as a source of additional income. Goats are also used in ceremonial 
feastings and for the payment of social dues. In addition to this, goat has religious and 
ritualistic importance in many societies. The available goat breeds are as follows:
 1. Black Bengal (syn. Bengal): It is an important breed for meat production and has 
more market demand for quality of meat. Major home tract is whole of South Bengal. 
Also available in Jharkhand, Assam and Bihar. Predominantly of black color, also 
brown/ grey and white colors are available. It is small in size and most prolific 
breeder among all Indian breeds. Multiple births are common, 2, 3, or 4 kids born 
at a time. Average live weight of buck and doe are 15 kg and 12 kg, respectively. 
Kidding may occur twice in a year. Meat is excellent and palatable. Skin being fine 
has great demand for high-class shoe making.
 2. Ganjam: It is a meat type medium size  breed native of Ganjam, Koraput and 
Phoolbani districts of Odisha. Average live weight of buck and doe are 44 and 32 
kg, respectively. Kidding occurs once in a year, mostly twins. 
 3. Assam Hill: Meat type small breed of Assam.
Sheep breeds
Comparative to other animal species, sheep population is very less in the region.
 1. Balangiri: This is spread over northwestern districts of Odisha namely Balangir, 
Sambalpur and Sundargarh. It is medium sized breed with white, light brown or 
mixed colors.
 2. Ganjam: It is found in Koraput, Phoolbani and parts of Puri districts of Odisha. 
 3. Shahabadi: The home tract of this breed is Shahabad, Patna and Gaya districts of 
Bihar. Both sexes are polled and fleece is mostly grey and sometimes black.
 4. Chottanagpuri: Found in Chottanagpuri region of Jharkhand.
 5. Garole: Available only in Sundarbans area of West Bengal, is of small size with high 
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prolificacy (227%). It could be a most valuable breed because of its high prolificacy, 
ability to graze in standing water and suitability to hot and humid climates (Ghalsasi 
and Nimbkar, 1993).
Poultry breeds
Poultry keeping in India is an age old practice. However, the poultry production in 
India even today dominated by indigenous breeds, which are hardy but poor in growth and 
productivity. The poor and weaker sections of the country generate additional resource by 
adopting backyard poultry. 
Following are the breeds available in the region:
 1. Brahma: Virtually extinct now, originated in Brahmaputra valley of Assam. 
Characterized by large body with feathered shanks and pea comb.
 2. Chittagong: Found mostly in eastern India is a dual-purpose breed with poor 
mothering ability. Adult birds are very strong and hardy. Plumage color is buff, 
white, dark brown, black or grey.
 3. Kadaknath: This native breed of fowl is available in Chhattisgarh.
Ducks
Ducks are mostly concentrated in eastern India and it is notable that duck egg production 
share of all India was 86.08% during 2003-04. West Bengal alone accounts for 64.11% of 
duck egg production of the country. The only breed available is Indian Runner. However, 
Khaki Campbell breed of duck has been introduced in this region for egg production. 
Nageswari, an important egg type native variety of duck is found in few areas of Karimganj 
and Cachar districts of Assam (Sharma et al., 2003).  Body weight of ducks at 20 weeks 
of age was reported at 1189.39 ± 3.39 g while body weight at 40 weeks at 1416.36 g for 
male and 1255.09 g for female. Age at 1st laying (181.94 ± 1.57 days), egg number at 40 
weeks (64.62 ± 0.34), egg number at 56 weeks (85.54 ± 0.40), eggs number at 72 weeks 
(110.68 ± 0.75), average annual egg production (100 – 120), hatchability (71.42 - 86.66%) 
and mortality in ducklings (6.25 - 18.18%) have also been reported.
Pig
Eastern region of the country had the largest pig population, though there is no 
recognized breed. Pig population is mostly indigenous or desi variety. However, crosses with 
Large White Yorkshire, Hampshire, Tamworth and Landrace are available in government 
farms. Nowadays, crosses of deshi pig with Tamworth have been popular in Jharkhand. 
States of Assam and Jharkhand have the highest density of pig. However, in other parts of 
the region the pig is owned mostly by SC or ST community. Recently, “Gunghru” breed 
of pig has been reported from northern Bengal having high prolificacy.  
Performance of Livestock
Animal performances in the eastern region vary across the different agro-climatic 
zones. The eastern region is the native of some indigenous and/ or non-descript breeds of 
livestock whose productivity is very low. Average daily milk yield of cattle and buffalo 
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varies across the state (Fig. 6) depending on feed resources and feeding and management 
practices. Singh et al. (2005) have reported the average milk production of cows in eastern 
states (Table 12). 
Fig. 6. Average daily milk yield per animal (kg/day) (2009-10)
Source: Based on Basic Animal Husbandry Statistics (2010) 
Table 12. Average milk production (kg/d/cow) of cows of different states
State District Landless Marginal Small Large
Assam Kamrup 1.31 1.48 1.75 2.55
Bihar
Patna and Gaya 0.97 1.26 1.90 3.60
Madhubani and Darbhanga 2.06 2.59 3.15 4.26
Jharkhand Giridh and Palamau 0.71 1.14 1.67 4.04
Odisha Puri 0.48 0.58 1.07 4.10
West Bengal
Purulia and Bankura 0.48 0.54 1.04 2.91
Nadia 1.31 1.48 1.75 2.55
24- Parganas 0.48 0.58 1.07 4.10
Darjeeling 1.79 2.74 3.42 4.35
Source: Singh et al. (2005)
Average egg production by fowl and ducks has been presented in Fig. 7. The 
productivity of birds is comparatively low in the region than the national average. Fowl 
and ducks in the region are mainly native type and maintained on free range system 
with little supplementation. Industrialized layer production is confined to some pockets 
area in the region. However, broiler production on contract basis has been started in the 
region. In case of meat production also, it is observed that per animal productivity is low 
in comparison to national average (Fig. 8).  The region is dominated by Bengal breed of 
goat whose average body weight is low resulting low per animal productivity. However, 
inbreeding is one of the major causes of low productivity along with low slaughter age 
of goats. Chandran et al. (2010) observed that by selective breeding the body weight of 
Bengal goats could be increased by 15%. 
West Bengal
In West Bengal, it is observed that there is no apparent difference in productive and 
reproductive performances of high yielding deshi cattle, among three zones i.e. Northern 
434  A. Dey et al.
Fig 7. Average egg production per layer (nos./annum) state wise 2009-10
Source: Based on Basic Animal Husbandry Statistics (2010)
Fig. 8. Average meat yield per animal (kg/animal) state wise (2009-10)
Source: Based on Basic Animal Husbandry Statistics (2010)
Plain Zone, New and Old Alluvial Zones (Sarkar et al. 2007). Halder (2000) reported that 
total crossbred population in the state is 5% of total cattle population (0.94 million out of 
18 million cattle as per 15.10.99). The total number of breedable female was reported as 
2.55% of total cattle and out of total breedable females 65.2% were in milk. In old alluvial 
zone of West Bengal covering the districts of north and south Dinajpur, Malda, Burdwan, 
Birbhum, Murshidabad, Bankura, Midnapur, Howrah and Hoogly, farmers rear both non-
descript desi and crossbred (Jersey x desi) cattle (Chatterjee et al., 2007). About 51% of 
total cattle were crossbred in this zone. The average body weight of dairy cattle was 265.4 
kg. Average milk production in cows (kg/d) of the landless, marginal and small farmers 
in this zone was reported at 4.0. 4.14 and 5.1, respectively. Around 26% cows of landless 
farmers, 13% cows of marginal farmers and 25% of small farmers were found to produce 
milk up to 2 kg per day whereas, 48% cows of the landless, 65% cows of the marginal 
and 35% cows of the small farmers produce milk between 2.1 to 5 kg/d. Around 26% of 
landless, 22% cows of marginal and 40% cows of the small farmers produced milk more than 
5 kg/d. Roy and Singh (2005)  observed that 35-47% of household kept livestock in Nadia 
district of West Bengal. percentage of crossbred cows was more (38-58%) in the villages. 
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The average number of cows in the villages was 1.2-1.3 and average daily milk production 
per household was reported as 1.8-2.1 kg. Singh et al. (2004) recorded the milk production 
of cows as 1.52, 1.51, 2.53 and 4.69 kg/d in landless, marginal, small and large farmers, 
respectively. Crop-livestock 
system contributes more milk 
in respect of productivity. Roy 
et al. (2007) reported that in 
crop-livestock mixed farming, 
per cow milk production was 
observed higher than landless 
production system (Table 13).
Cattle
Body weight: The body weights of Jersey X Tharparkar (JT) and Holstein X Tharparkar 
(HT) female calves were recorded by Roy et al. (1996). The average birth weight of HT 
calves (22.64 ± 0.48 kg) was higher than that of JT calves (21.33 ± 0.42 kg) but JT calves 
had higher mean body weights at all other ages. The average body weight up to 9 months of 
age was significantly influenced by year of birth. Body weight changes of crossbred calves 
have been reported by Roy et al. (1996). Birth weight of crossbred calves was reported 
as 21.47 kg while weight at 3 months age was reported at 36.43 kg and the values for 12 
months of age was 110.76 kg.  Birth weight of crossbred Sahiwal female with Holstein 
Friesian was reported at 25.28 kg while weight at 6, 12 and 24 months of age as 85.86, 
173.8 and 273.2 kg, respectively (Banerjee and Banerjee, 2002).
Performance: In 1963, ICAR started a large scale crossbreeding programme in 
collaboration with FAO in Haringhata farm, West Bengal to evolve a suitable breed for 
the warm humid region, Performance of animals are given  in Table 14  (ICAR, 2002).
Roy and Saha (2003) reported some economic traits of Jersey x Tharparkar/Red Sindhi 
crossbred cows in West Bengal (Table 15).
P r o d u c t i o n  a n d 
reproductive performance 
of cows of Jersey crossed 
with Red Sindhi (J X RS), 
Tharparkar (J X T) and local 
Desi (J X D) in West Bengal 
were evaluated by Misra et al 
(1997). First lactation yield 
was significantly higher in J X 
RS than in the other 2 genetic 
groups, and first lactation was 
significantly longer in J X D 
than other groups and was 
longer in those that calved 
in summer than in winter or 
the monsoon season. Pyne 
Table 13.  Milk yield of cows under different farming 
systems 
Farming systems Daily milk 
yield (kg/cow)
Subsistence dairy farming (landless farming) 3.372
Mixed crop-livestock farming 3.984
Specialized dairy farming 6.687
Source: Roy et al. (2007)
Table 14. Performance of different breeds of cattle
Genetic group Age at 
1st calving 
(months)
1st 
lactation 
milk  
yield (kg)
1st 
lactation 
length 
(days)
Calving
interval 
(days)
Deshi 47.9 334 283 535
Haryana 51.6 791 311 570
Friesian x deshi 36.8 1321 321 431
Jersey x deshi 35.6 1269 327 433
Friesian x Haryana 34.0 1926 341 465
Brown Swiss x Haryana 36.0 1717 333 449
Jersey x Haryana 32.7 1610 326 443
Friesian 30.2 2403 372 480
Jersey 24.5 2012 349 382
Source: ICAR (2002)
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et al. (1988) reported that for 
Holstein x Hariana cows, age at 
1st conception averaged 644±11.6 
days, number of services per 
conception 1.60±0.12, age at 1st 
calving 920±11.3 days, calving 
interval 413±7.8 days, and 1st 
lactation milk yield 1968±63.3 
kg. For Holstein X Hariana 
cows the values were reported 
as 1987±14.0 kg for 1st-lactation 
milk yield, 115.5±2.5 days for 1st 
service period and 407±2.8 days 
for 1st calving interval (Pyne 
et al., 1989). The number of 
inseminations per conception of Holstein Friesian crossbred cows in the summer, winter 
and rainy seasons averaged 1.62±0.03, 1.85±0.02 and 2.14±0.06, respectively and over 
the 1st-4th parities increased from 1.53 to 2.26 (Pan and Kale, 1989). Agasti et al. (1988) 
reported that the average peak yield, days to attain peak yield, total lactation yield, 300-day 
lactation yield and lactation period were 9.37±0.06 kg, 27.80±0.37 days, 1852.20 ± 13.96 
kg, 1677.51 ± 9.52 kg and 358.91 days, respectively in Jersey x Haryana crossbred cows. 
Samanta et al. (2004) reported that Jersey x Haryana had the lowest service and dry periods 
at 161.38 ± 11.50 and 121.30 ± 10.03 days, respectively. Holstein Friesian x Haryana had 
the highest service and dry periods at 192.49 ± 5.41 and 162.72 ± 17.81 days, respectively. 
The service and dry periods of Brown Swiss x Haryana (187.56 ± 8.52 and 149.51 ± 6.91 
days, respectively) were intermediate of the above two breeds. Production performance of 
crossbred cattle was reported by Mazumder et al. (2003). The average peak yield, days to 
peak yield, yield up to peak, and 300 days milk yield of cows were 9.38 ± 0.13 kg, 44.2 
± 0.66 days, 328.238 ± 5.982 kg, and 1714.366 ± 24.650 kg, respectively. Banerjee et al. 
(2003) reported the average gestation period of crossbred cattle to be 278.409 ± 0.65 days. 
Misra et al. (2001) reported that Jersey Halfbreds had lower age at first calving (1063.6 
±  19.1 days) than the Holstein Half-bred (1160.5 ± 27.5 days). Lactation yield and peak 
yield of crossbred cows were reported at 1822.12 ± 7.15 and 8.87 ± 0.11 kg, respectively 
(Pramanik et al. 2000). Sarkar et al. (2007) reported the reproductive performance of 
comparatively high yielding desi cattle. The average age at first oestrous was 988 days 
while average age at first service was reported to be 1027 days. The average age at first 
calving was 1365 days and average calving interval was 453 days without significant 
variation among different agro climatic zones. The animals had an average daily milk yield 
and peak milk yield in the range of 3.59 kg and 4.44 kg, respectively with an average of 
lactation length from 238 days. Age at 1st calving and calving interval of crossbred cows 
(HF x Desi) were reported as 1328.62 days and 460.56  days, respectively, however the 
values were reduced to 1212.61 and 457.82 days for Jersey x Desi crossbreds (Saha et 
al., 2000). Pramanik et al. (2000) reported the lactation yield of crossbred cows in West 
Bengal. They reported that the 300 d milk yield of Jersey x Haryana and Holstein Friesian x 
Table 15. Performance of Crossbred cattle in West Bengal  
Traits Mean ± SE
Body weight at calving (kg) 348.36 ± 7.85
305 day milk yield (kg) 2528.25 ±108.68
Lactation yield (kg) 2730.92 ±125.51
Lactation length (days) 335.64 ± 11.61
Yield/day of lactation length (kg) 8.09 ± 0.27
Fat (%) 4.64 ± 0.08
SNF (%) 8.66 ± 0.05
Days from calving to 1st service 106.43 ± 10.65
Service period (days) 148.79 ± 12.07
No. of A.I. per conception 1.49 ± 0.16
Source: Roy and Saha (2003)
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Haryana cows as 1688 and 1805 kg, respectively with maximum yield during winter (1822 
kg) followed by rainy (1738 
kg) and summer (1680 kg). 
Production performance of 
Jersey crossbreds were reported 
by Misra et al. (1997) (Table 
16). While milk compositions 
of non-descript and crossbred 
cows was reported by Pan 
(1996).
Buffalo: Kundu et al. (2003) reported the reproductive traits of Murrah buffaloes maintained 
at Haringhata Farm, West Bengal. Lactation length, calving interval, service period and dry 
period of buffaloes were found as 283.13 ± 1.18, 564.0 ± 8.78, 259.85 ± 8.64 and 225.09 
± 7.09 days, respectively. Service period of Murrah buffaloes averaged 185.7 ± 1.91 days, 
gestation length 306.8 ± 0.22 days and calving interval 492.6 ± 1.92 days. Service period 
and calving interval were shortest in winter and longest in summer (Pyne et al., 1992). 
Poultry: Das and Das (2001) reported that duck owner in Jhargram area belonged to 
labourers which had probably no land and annual income is below Rs 10000. Families with 
4-6 members adapted duck rearing. Duck flocks consisting of 1-10 ducks were usually reared 
by housewives without any investment. Female and male ratio was 4:1. Only complete 
mash feeding system was followed. Growth performance of Khaki Campbell ducks were 
reported by Maji et al. (1999) in Sunderban area.  
Sheep: Breed characteristics of Garole sheep of Sunderban was reported by Singh and 
Bohra (1996). Ghalasasi et al. (1994) have reported the breed characteristics of Garole 
breed of sheep. The total population of Garole sheep was estimated to be 50 000 with 
flock size of <10 ewes. Adult weight was estimated at 10-14 kg. Body measurements were: 
withers height, 44-50 cm; heart girth, 56-61 cm; length from shoulder to pin bone, 45-50 
cm. In a survey of 70 adult females, the percentage of single, twin, triplet and quadruplet 
litters was 9, 65, 21 and 5, respectively. Litter size averaged 2.23. Age at 1st lambing was 
11-13 months and lambing interval was found to be 8 months. 
Goat: Birth weight of Black Bengal goat was found higher in rainy season (1.33 kg) than 
winter (1.26 kg) and summer (1.51 kg) season (Das and Roy, 1999). The kidding interval 
of Black Bengal goats was 219.2 ± 4.33 and 203.8 ± 3.64 days in the monsoon and winter 
seasons, respectively (Ray et al., 1990). Males were heavier than females at birth (1.13 vs. 
1.04 kg) and at 16 wk of age (5.48 vs. 5.17 kg) (Gupta et al., 1989). Biswas and Choudhury 
(2006) reported the average litter size of Black Bengal goats at kidding was 1.766. The 
litter size at birth of goats from the terai zone was higher (1.857) than that of goats from 
the hilly zone (1.659). The significant variation in litter size due to the zonal effect might 
be ascribed to genetic and climatic causes. The litter size at different parity of kidding 
increased from 1.115 to 2.148 until the 5th parity.  Misra and Sinha (2001) reported that 
overall means of age at sexual maturity, age at fist kidding, kidding interval and service 
period of Bengal goats in field condition were 230.61 ± 3.40, 501.70 ± 21.62, 239.02 ± 
Table 16. Lactation yield, lactation length and milk constituents 
of Jersey crossbreds in 1st lactation
Breed 1st Lactation 
yield (kg) 
1st Lactation 
length (days) 
Fat 
(%)
SNF 
(%)
Jersey x Sahiwal 2605.46 349.04 4.42 8.68
Jersey x Tharparkar 2216.92 330.37 4.63 8.60
Jersey x Desi 2032.96 437.91 4.43 8.69
Source: Misra et al. (1997)
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5.19 and 60.11 ± 5.70 days, respectively. Incidence of single, twin and triplet births was 
19.65, 61.84 and 18.51%, respectively. 
Tudu et al. (2006) reported that the average flock size of goat of tribal household 
was 6.254 goats/household. They adopted natural breeding most of the time, grazing in 
the forest, looping of trees/shrub leaves and feeding kitchen waste. Separate provision of 
shelter for their goat was observed. No veterinary aid was provided. Colostrum feeding 
was widely practiced. Moreover, they castrated their animal using the open method. Most 
of the goat keepers sold their goat to the middlemen. Special care or attention was given to 
newborns, pregnant does and breeding bucks. The average herd size was high in proximate 
villages than in distant villages. The average distance covered by goat and duration of 
grazing were higher in distant villages. Most of the respondents (71.25%) earned less than 
`  1500/- from selling of goats. Only 10% earned `  3000/- from selling goats.
Pig: Litter size of Yorkshire pig averaged 8.67 at birth and 7.33 at weaning, and litter 
weight at birth and weaning as 12.53 and 58.86 kg respectively (Samanta et al, 1996). Dana 
and Kaul (1999) reported the pig rearing practices of Santhal tribes in Midnapore district. 
The average number of Deshi pigs reared by a Santal family was 7.16. The pigs were 
reared under free range system scavenging in the area around the house and sometimes in 
forest areas. In addition to grazing, the animals were offered various feed materials like 
cooked rice mixed with rice polish, cooked ‘arum’ (Colocasia antiquorum) and rice gruel. 
With regard to housing, the majority of Santals constructed separate systems for pigs. The 
average age at slaughter was 12.53 months with 37.31 kg body weight. Chakraborty and 
Basak (1986) have reported the piglet mortality as 36.6%.
Bihar
Cattle:  Characterization of Gangatiri cattle was reported by Singh et al (2007). Gangatiri 
is an important dual-purpose cattle breed of parts of Bihar and Eastern UP of India. The 
Gangatiri cattle are mainly found in the ‘doaba’ belt of eastern Uttar Pradesh and adjacent 
areas of Bihar state. The animals are housed in an open or thatched housing nearby the 
farmer’s houses and kept for grazing for 6-8 h in a day. The concentrate feeding or balanced 
feeding was rarely observed and breeding was through natural mating in majority of 
animals. The herd size varied between 2 and 150 animals. A large herd were maintained 
in the diyara, the area adjacent to the river Ganga and relies only on grazing or zero input 
system. In villages, farmers generally keep 2-3 cows and a pair of bullock. The population 
of the breed in the breeding tract was estimated at ` 67 000. The average daily milk yield 
of Gangatiri cows ranged between 4-6 l day-1 with a lactation length of 150 and 250 days. 
The inter-calving period varied between 14 and 24 months. Overall body measurement of 
the breed was less than that of Haryana cattle. The breed is significantly contributing to the 
livelihood of the people due to its good draught ability and average milk production. It is 
suggested that sincere efforts should immediately be undertaken for its genetic improvement 
by using semen of the Gangatiri bulls in the breeding tract. 
Keshava and Mandape (2001) reported that overall milk production of the sampled 
farms   at 1.448 l day-1 in North Bihar, which was below the national milk productivity (1.5 l day-1). Around 35% of farmers produce green fodder on their own land.  Beside, farmers 
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use to graze their animals in pasture, on roadside or in the wasteland where cultivation 
is not done and bring grasses from field by cut and carry system. Grazing is practiced by 
31% of farmers. Sah et al. (2003) reported traditional knowledge system of dairy farmers in 
Banka district of Bihar. The animal is serviced with local bulls on payment basis or at free 
of cost while grazing. Glazy appearance of body and heifer’s age are considered as major 
criteria for judgment. In case of pregnancy diagnosis a good percentage of respondents 
(31.11%) reported to put a small stone on the animal’s back and if it does not fall they 
confirm that animal is pregnant. Only 33.33% respondents allow their newly born calves 
to take milk within one hour of birth. Calving interval of Tharparkar cattle was reported 
as 396.66 days (Singh et al. 1996). While Kumar et al. (2007) studied the performances of 
dairy animals in private dairy farms in Patna city of Bihar (Table 17). They also observed 
higher milk yield in crop-livestock system than animal husbandry alone. Kumar et al 
(2007) identified the factors 
affecting milk production in 
private dairy units in Patna 
district of Bihar (Table 18). 
Buffa lo:  Compara t ive 
performance of crossbred 
cat t le  and buffalo are 
presented in the Table 19. 
Buffalo is preferred over 
cow due to higher milk fat 
content and ability to adopt 
harsh climatic conditions.
Goat: Age at 1st kidding 
(383.34 ± 21.21 days) and 
kidding interval (233.04 ± 
7.15 days) of Black Bengal 
goats were reported by 
Singh et al (1998).  Singh 
and Singh (1999) reported 
the reproductive parameters 
in Black Bengal goat as 
385.03 days for age at 1st 
mating, 574.53 days for age 
at 1st kidding, 271.29 days 
for kidding interval and 
144.43 days for gestation 
period.  Production and 
reproduction traits of Black 
Bengal goats under field 
conditions were reported 
Table 17. Performances of dairy animals in Patna, Bihar
Parameters Deshi HF 
crossbred
Jersey 
crossbred
Lactation milk yield (Kg) 1005.19 2800.19 2169.30
Lactation length (Days) 360.70 349.01 358.44
Source: Kumar et al., (2007)
Table 18. Performance of dairy animals 
Factors Lactation yield 
(kg)
Lactation length 
(days)
Desi cow 1005.19 360.70
HF crossbred 2800.19 349.01
Jersey crossbred 2169.30 358.44
Farming system
Crop + livestock 2103.64 364.27
Livestock 1879.49 347.82
Lactation number
1st and 2nd 1966.12 352.41
3rd 2057.63 349.93
4th 2055.75 358.29
5th and 6th 1886.75 363.57
Source: Kumar et al, (2007)
Table 19. Comparative production/ reproduction characteristics of 
crossbred cattle and buffalo
Parameter Crossbred Cattle Buffalo
Average daily milk yield (lit) 11.00 ± 1.16 4.98 ± 0.59 
Lactation length (days) 297.27 ± 19.36 297.50 ± 23.33
Lactation Yield (lit) 2755.00 ± 207.90 1467.86 ± 19.36
Age at 1st estrus (month) 23.54 ± 2.46 29.36 ± 2.66
Age at 1st calving (month) 33.90 ± 1.82 44.20 ± 2.52
Source: Dey et al. (2007)
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by Singh and Mukherjee (2000) 
(Table 20).
Poultry: Singh et al (2000) 
reported the reproductive 
traits of Aseel chicken. Age at 
sexual maturity (days), clutch 
size (days) and pause (days) 
as 163.73, 2.27 and 4.88, 
respectively. Singh et al (2000) 
have reported the genetic effect 
of egg weight as mentioned in 
Table 21.
Eastern UP
Economics of crop and livestock production in Uttar Pradesh revealed that all farmers 
had diversified the crop activities and in mixed crop-livestock system, livestock herd size 
increased with increased land holding (Singh and Gangwar, 2010, Singh et al., 2009).
Cattle:   Eastern UP is inhabited by one distinct breed of  cattle i.e. Gangatiri.  Singh and 
Nivsarkar (1998) have reported the characteristics of Gangatiri cattle in two farms. Age at 
first conception, age at first calving, total milk yield, 300-day milk yield, lactation length, 
milk yield per day of lactation length, dry period and calving interval averaged 1148 days, 
1419 days, 1154 kg, 1121 kg, 252 days, 4.58 kg, 171 days and 418 days respectively. 
Corresponding values for Majhara Farm were 1002 days, 1290 days, 1167 kg, 1133 kg, 
278 days, 3.90 kg, 167 days and 429 days, and for the overall average performance of 
both farms were 1105 days, 1381 days, 1157 kg, 1124 kg, 259 days, 4.39 kg, 170 days 
and 421 days. Performance of Gangatiri cows was reported by Verma et al. (1997). Dry 
period, average lactation yield, lactation length and dry period of Gangatiri cows have been 
recorded at 1214.40 days, 1130.30 litres, 245.07 days and 154.60 days, respectively.
  The sex ratio of crossbred cattle in eastern UP was observed as 0.506 (Singh et al., 
2002). Bhattacharya et al. (2002) studied the production performances of Holstein Friesian 
and Tharparkar cattle and their crosses. The average lactation milk yield in Holstein Friesian, 
Tharparkar, F1 crosses and F2 crosses were estimated to be 2482.46 ± 175.36, 1525.06 
± 58.75, 2753.16 ± 67.15 and 1747.99 ± 169.65 kg, respectively, whereas the average 
lactation length and lactation milk yield/day of lactation length were observed to be 295 
± 18.26, 279.67 ± 9.99, 312.20 ± 6.49 and 247.87 ± 41.07 days, respectively, and 8.25 
± 19, 5.47 ± 0.12, 8.71 ± 0.13 and 6.65 ± 0.39 kg/day, respectively. Prasad et al. (1990) 
predicted herd life milk yield (8377.7 kg), average milk yield per day of herd life (6.82 
kg), herd life profit (`  2941.05) and average profit per day of herd life (`  3.28)  of dairy 
cattle. The  age (1124.8 days) and weight (320.86 kg) at 1st calving, 1st lactation milk 
yield (2909.26 kg), 1st calving interval (448.48 days), 1st lactation peak yield (13.57 kg), 
income (`  12 128.81) and expense (` 10 279.01) during 1st lactation were also reported. 
Katoch and Jadav (1990) reported the 1st lactation milk yield of Jersey cows as 1985 ± 
Table 20.  Production and reproduction parameters of Black 
Bengal goats
Breed Lactation 
yield (kg)
Lactation 
length (days)
Kidding 
interval 
(days)
Dry 
period 
(days)
Black Bengal 35.7 113.2 271.2 144.2
Source: Singh and Mukherjee, (2000)
Table 21. Genetic effect of egg weight          
Traits Aseel Nacked neck Dahlem Red
First egg laid 36.50+0.50 43.21+0.95 53.66+1.50
40th week 49.16+ 0.48 51.36+1.50 66.23+1.56
64th week 44.52+2.77 49.35+4.26 65.81+2.62
Source: Singh et al. (2000)
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20.3 kg. Singh et al. (1989) reported that peak daily milk yield of crossbred cattle ranged 
from 8.87 ± 0.24 kg for Brown Swiss x Haryana in the 1st lactation to 14.44 ± 0.22 kg 
for Holstein Friesian x Haryana in the 3rd lactation. Days to attain peak yield ranged from 
26.13 ± 2.97 for Holstein Friesian x Haryana in the 2nd lactation to 56.60 ± 5.47 for Jersey 
x Haryana in the 1st lactation.
The service period of Tharparkar cows was recorded at 151 to 158.50 days and gestation 
period at 279.37 to 278.50 days (Bhattacharya et al., 2003). Performance of Jersey x Sindhi 
crossbred cows was evaluated by Thakur and Singh (2001). Lactation milk yield (2202.75 
kg), lactation length (302.13 days), dry period (130.62 days), calving interval (432.8 days) 
were recorded. Sharma et al. (1996) have reported that the average milk yield, lactation 
length, lactation yield and persistency of production as 8.44 kg, 457.64 days, 1500.37 
kg and 90.99%. The overall mean for lactation yield, age at 1st calving and weight at 1st 
calving of Frieswal cows 
were reported at 2624 
kg, 986 days and 377 
kg, respectively (Gaur 
et al., 2000). Age at 1st 
calving and body weight 
of crossbred cattle were 
reported by Singh and 
Yadav, (2001) as 127.83 
days and 405.45 kg. 
Performance of Jersey 
and Haryana cross was 
reported by Thakur and 
Singh (2000) (Table 
22).       
Buffalo: Singh and Lal (1994) reported that the highest monthly percentage of inseminations 
for local (unimproved) buffaloes and improved buffaloes (Murrahs and their crosses) 
was in December. (19.73) and January (19.82), respectively, and the lowest was in July 
for both groups (1.34 and 2.65). The percentages in winter, autumn, spring, summer and 
the monsoon season were 34.61, 23.01, 17.68, 14.06 and 10.64 respectively. The overall 
conception rate was 52.09%. It was higher for natural service than for AI, and higher for 
unimproved than for improved buffaloes. Singh and Lal (1991) reported the conception 
rate of buffaloes as 38.5 and 60.6% respectively, by insemination and natural services. 
Seasonal effects on conception rate were significant; the highest values for AI (62.2%) and 
natural service (82.3%) were in the spring, and the lowest (22.4 and 45.4% respectively) 
were in the autumn and monsoon. 
Dahama (1991) reported the birth weight and body weight at 6, 12 and 24 months 
were 29.88 ± 0.09, 140.76 ± 0.71, 227.71 ± 1.14 and 369.49 ± 1.62 kg respectively in 
buffaloes.
Poultry: Khandekar and Sharma (2000) reported that a medium level technological gap 
existed with regard to management practices. However, there was a low technological 
Table 22. Performance of Jersey x Haryana crossbreds
Parity Milk 
yield 
(kg)
Lactation 
milk yield 
(kg)
Lactation 
length 
(days)
Dry 
period 
(days)
Calving 
interval 
(days)
Average 
daily milk 
yield (kg)
1 1363.4 1409.7 302.43 129.8 432.2 4.86
2 1563.4 1708.8 309.2 111.9 421.9 5.89
3 1588.1 1757.1 319.9 114.2 534.1 5.39
4 1637.8 1764.3 305.4 136.6 442.0 5.81
5 1760.7 2007.8 328.9 104.5 433.3 6.07
6 1835.9 1985.5 333.5 121.0 454.5 6.28
7 1998.9 2136.0 331.6 76.8 408.3 6.43
8 1620.2 1734.5 308.6 155.12 463.7 5.49
Source: Thakur and Singh, (2000)
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gap regarding feeding and a high technological gap in health practices being followed by 
the respondents.   
Goat : Roy et al. (2003) have reported that  mean body weight at birth, 3, 6, 9 and 12 
months of age were 3.10 ± 0.03, 9.69 ± 0.10, 13.65 ± 0.15, 18.67 ± 0.20 and 22.96 ± 
0.26 kg, respectively in Jamunapari goats. The least squares means of age at first kidding, 
kidding interval, service period, dry period and gestation period were reported at 773.44+-
13.28, 388.80 ± 6.26, 255.76 ± 6.95, 213.25 ± 6.55 and 147.62 ± 0.11 days, respectively 
in Jamunapari goats (Singh and Roy, 2003). Maximum kidding occurred in October 
followed by February, March, November and December, which accounted for 83% of 
total kidding with average litter size of 1.21. Productivity and mortality of goats at field 
conditions was reported by Singh et al. (1996). 
Annual milk yield of nondescript and Barbari 
breed of goat was reported at 93.74 to 108.29 and 
102.25 to 171.83 litres, respectively with lactation 
length of 151.29-156.02 and 147.22-209 days. 
Kidding percentage was reported as 128 and 160 
for non-descript and Barbari goats, respectively. 
Growth rate of different breed of goats at one 
month of age was reported by Wahi et al. (2005) 
in Agra and Varanasi district of Uttar Pradesh 
(Table 23).
Prospect of employment in goat rearing was studied by Singh (1996). Highest labour 
employment in goat rearing was observed on large flocks. Total value of family labour was 
estimated to be ` 848.35 and the highest proportion of goat keeping labour was observed 
to be on grazing (58.35%). Singh et al. (1995) reported the share of capital investment 
in a goat enterprise under rural conditions as 78.34% on goats, 17.31% on housing and 
4.35% on tools and equipment. Capital investment per goat was lowest in large sized flocks 
(` 753.54) and highest in small sized flocks (` 885.95). Variable and fixed costs were in 
the ratio of 71:29. Labour accounted for 37.19%, and feeds and fodder 32.67% of total 
expenditure. Income from milk, sale of surplus animals including added value of stock 
acceleration and sale of manure accounted for 56.88%, 41.05% and 2.07% of income, 
respectively. Total returns/rupee of investment for desi goats were ` 1.23, ` 1.63 and ` 
1.56 and for Barbari goats ` 1.60, ` 2.41 and ` 2.00 under small, medium and large size 
flocks, respectively. A net income of ` 253.67, ` 423.42 and ` 237.81 was earned per 
annum per goat by small, medium and large flock keepers respectively. The returns may 
be increased further by 86.17% by small keepers, 18.37% by medium flock owners and 
15.84% by large flock owners if flock management is optimized. Economic analysis of 
goat rearing in Faizabad district of UP was reported by Verma et al. (1997). On an average 
each household kept minimum of 5.67 and maximum of 10.98 goats. Average net income 
from goat was reported at ` 359 per year.  
Sheep:  The average weights at birth, and at 12 months of age of Muzaffarnagari sheep 
were 3.1 ± 0.2 and 28.0 ± 0.6 kg, respectively (Mandal et al., 2003). The pre- and post-
weaning average daily weight gains were 127.8 ± 3.3 g and 49.4 ± 1.6 g, and the associated 
Table 23. Mean growth parameters of 
different breeds of goat from 
Agra and Varanasi
Genetic group Body 
weight (kg)
Growth 
rate (g/d)
Jamunapari 4.8653 59.70
Beetal 5.0983 73.80
Barbari 3.3074 53.70
Black Bengal 2.4827 44.40
Source: Wahi et al. (2005)
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growth efficiencies were 3.59 ± 0.08 and 0.95 ± 0.03.  Males were heavier and had a 
higher weight gain than females at almost all stages of growth and the differences tended 
to increase with age. Mandal et al. (2002) observed that wool yield and efficiency at first 
and second clips were 533.39 ± 12.83, 493.13 ± 15.75 g and 2.30 ± 0.06, 1.71 ± 0.06%, 
respectively in Muzaffarnagari sheep. Sinha and Singh (1997) reported 3.48 ± 0.07, 16.82 
± 0.37, 25.16 ± 0.41 kg and 511.0 ± 11.9 g for weight at birth, 3 and 6 months and first-
shearing wool yield,  respectively in Muzaffarnagari sheep. The mean value for average 
daily gain up to 6 months of age was 120.5 ± 2.3 g.
Pig: Das and Mishra (1992) reported that mean age at 1st conception and farrowing of desi 
pigs were 302.88 ± 0.76 and 412.57 ± 0.76 days respectively. Gestation length averaged 
109.69 ± 0.20 days. Average litter size at birth was 5.86 ± 0.04 and at weaning was 4.76 
± 0.10. Average litter weight at birth was 4.39 ± 0.06 kg and at weaning was 33.75 ± 
0.78 kg. The sex ratio (male:female) for litters of  indigenous sows was 56.22:43.78 as 
reported by Sharma et al. (1991). Birth weight of local pig was reported as 0.70 to 0.84 kg 
(Mishra et al., 1989). Lal et al. (1988) reported that pre-weaning mortality of indigenous 
piglets averaged 22.45%.  Mortality during the 1st week of life was 42.2 to 59.5%. Lal et 
al. (1989) reported the litter size at weaning of Indian pigs as 6.57 ± 0.24. The average 
litter size of crossbred pigs (Landrace x desi) varied from 2-14 , which was found higher 
in crate (8.25) than pen (7.00). Mortality percentage due to crushing of piglets by gilts was 
reported at 14.75% (Sirohi and Suman, 2002). Post weaning body weight of desi pigs was 
reported by Bhatia et al. (1997). The body weight at 12th week, 24th week and 32nd week 
was reported as 9.98, 25.09 and 40.54 kg, respectively. Sirohi and Suman (2002) reported 
the litter size of pig as 2-14. The overall mortality due to crushing was 14.75%. 
Jharkhand
Dairy animal: The state is dominated by indigenous/non-descript breed of cattle and buffalo 
maintained on traditional system. The average milk production of indigenous cattle was 
reported as 1.57 kg per day while that of buffalo was 5.44 kg/day. 
Goat: Black Bengal and its strains are the most predominant goat breeds in the region. In 
rural areas, indiscriminate breeding practices are followed. Some households with large 
numbers of goats, have their own buck for breeding purpose. Maximum kidding occurs 
during winter (47%) followed by monsoon (32%) and summer (21%).
Pig:  Singh et al. (1990) studied the mortality rate and performance of pigs. For Large 
White Yorkshire and desi pigs, litter size at birth averaged 8.81 ± 0.39 and 6.02 ± 0.25 
respectively, litter size at weaning 6.78 ± 0.33 and 4.22 ± 0.25, and gestation period 114.09 
± 0.34 and 113.35 ± 0.7 days. The pre-weaning mortality for Large White Yorkshire, desi 
and F1 pigs was 23.1, 36.6 and 24.5%, respectively, and post-weaning mortality to 16 week 
of age 8.0, 29.8 and 5.9%. Singh and Devi (1997) reported the litter size at birth of deshi 
pig as 6.88 with litter weight of 4.55 kg. Singh et al. (1990) compared the reproductive 
traits and mortality between Large White Yorkshire and deshi pigs (Table 24) 
Assam
Cattle: As per the provisional report of livestock census (2004) Assam is having 
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only 4.8% of crossbred out of 
total cattle population (Bora 
and Deka, 2005). The highest 
stock of crossbred cattle was 
observed in the district of 
Kamrup followed by Sonitpur, 
Nagaon, Karbi Anglong and 
Tinsukia. Indigenous cattle 
contributed 63.64% of total 
milk production followed by 
crossbred cattle (19.45%) and 
buffalo and goat (16.90%). 
The average milk yield of 
indigenous cattle was about 
1.0 l/d where as it is 5.0 l/d 
for crossbred cattle. Out of 
total milk production 98% was 
reported from rural area. About 
56% of the total milk was 
available as marketable surplus 
and out of this less than 5% 
was handled by the organized 
sectors. Das et al. (2006) 
reported the performance of crossbred cattle in Assam (Table 25). Average monthly milk 
yield at 3 months to 10 months of lactation in case of Jersey crossbred varied from 260.94 
± 7.37 to 151.26 ± 8.07 kg, respectively. In case of HF crosses it varied from 301.00 ± 
8.08 to 182.45 ± 8.80 kg, respectively. Baruah (2000) reported that local indigenous cows 
were non-descriptive type and producing on an average 200 liters of milk per lactation. The 
local buffaloes were of wild varieties and produced on an average 400 liters of milk per 
lactation. Milch animals were generally reared in river terrain (Chaur areas), hilly terrain 
or Khuties and in village household. Milk production of cattle from different categories 
of farmers was reported by Singh et al. (2005). 
Buffalo: Das (2006a) reported the economic traits of swamp buffalo of Assam (Table 
26). Lactation milk yield (kg), lactation length (days), peak yield (kg), days to attain peak 
yield, dry period (days) and inter-calving period (days) of swamp buffalo were reported as 
505.95, 283.43, 4.08, 57.89, 224.58 and 507.80, respectfully. Das (2006b) has also reported 
the age at 1st calving, 1st lactation milk yield, 1st lactation length, 1st lactation peak yield 
and days to attain peak yield at 59.03 ± 0.42 months, 509.64 ± 4.20 kg, 282.87 ± 1.78 
days, 4.09 ± 0.04 kg and 58.28 ± 0.93 days, respectively. 
Odisha
Dairy animals: Over 80% of rural households in Odisha keep livestock of one species or 
another. The cattle are mostly indigenous/non-descript type having low productivity. The 
milk production from non-descript cattle and buffalo was repoted as 0.48 to 4.07 kg/d (Singh 
Table 24. Comparative performance of exotic and deshi pig in 
Jharkhand
Traits Large White 
Yorkshire
Deshi
Litter size at birth 8.81 ± 0.39 6.02 ± 0.25
Litter size at weaning 6.78 ± 0.33 4.22 ± 0.25
Gestation period (days) 114.09 ± 0.34 113.35 ± 0.07
Pre-weaning mortality rate (%) 23.07 20-34.64
Post-weaning mortality rate (%) 7.97 24.83
Source: Singh et al. (1990)
Table 25. Performance of indigenous and Jersey x Indigenous 
cattle of Assam
Traits Indigenous J x I
Age at 1st calving (days) 869.84 854.27-896.69
1st lactation milk yield (kg) 593.15 1637.58-2175.05
Lactation milk yield (kg) 573.02 1567.40-2245.34
Lactation length (days) 288.46 258.67-295.90
Dry period (days) 103.88 96.51-122.28
Service period (days) 126.03 101.48-126.96
Calving interval (days) 399.55 380.61
Source: Das (2000)
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et al., 2005). Anon (2002) has classified 
the district as per the recommendation of 
Odisha Livestock Sector Review as given 
in Table 27.
Goat and Sheep: In Odisha, apart from many 
non-descript types of goat, Black Bengal, 
Raighar, Maraguda and Ganjam breeds are 
reared in many areas. In Western Odisha, 
mostly Black Bengal breed is reared, which 
is well known for its superior meat and skin 
quality and higher twinning percentage. But 
farmers do not get higher returns due to its 
low adult body weight, which is about 20 
kgs on an average and low quantity of milk, 
which is sometimes insufficient enough 
to meet the nutritional demand of their 
kids. The sheep of Odisha are mostly non-
descript apart from Kendrapada, Ganjam 
and Bolangir breeds, which are confined to 
the central, southern and western districts 
of the state. Bolangir breed is small in 
body size. The average meat production 
per sheep slaughtered is only about 10 
kgs. In order to meet the requirement of 
meat, it is imperative that a comprehensive 
perspective plan for development of small 
ruminant sector of the state is formulated 
to increase the present level of average 
productivity of small ruminant from 10-12 
kg meat to 15 kgs.
Pig: Pig rearing is the most neglected sector of the state. Due to the unorganized breeding 
pattern of the pig by the farmers, this sectors has not grown to the desired extent. Therefore 
to increase the body weight and to enhance the marketability, organized breeding in this 
sector is highly essential. The local breed available with the farmer may be crossbred with 
the exotic variety of boar to increase the production and productivity.
Poultry: The growth of layer sector in the state is not up to the desired level. Though 
the agro-climatic condition of the state is conducive for poultry farming, yet the growth 
rate was very slow for various reasons. The Govt. is giving more thrust to facilitate egg 
production through certain initiatives and policy decisions.  
Chhattisgarh
Dairy animals: Livestock in Chhattisgarh are an integral part of mixed crop-livestock 
system. Livestock production is overwhelming in the state as more than 97% of rural 
Table 26. Performances of Swamp buffaloes in 
Assam 
Traits Average
Age at 1st calving (months) 59.03 ± 0.42
1st lactation milk yield (kg) 509.63 ± 4.20
1st lactation length (days) 282.87 ± 1.78
1st lactation peak yield (kg) 4.09 ± 0.04
Day to attain 1st peak yield (days) 58.28 ± 0.93
Lactation milk yield (kg) 505.95 ± 3.14
Lactation length (days) 283.43 ± 1.44
Peak yield (kg) 4.08 ± 0.03
Days to attain peak yield 57.89 ± 0.68
Dry period (days) 224.58 ± 2.17
Service period (days) 181.75 ± 2.39
Gestation period (days) 325.85 ± 0.42
Inter calving period (days) 507.80 ± 2.39
Birth weight (kg) 32.06 ± 0.10
Source: Das (2000)
Table 27. Potential districts for dairy development
High potential 
districts
Average potential 
districts
Low potential 
districts
Cuttack Sambalpur Koraput
Puri Dhenkanal Malkangiri
Ganjam Keonjhar Nawarangpur
Jagatsinghpur Mayurbhanj Phulbhani
Khurda Angul Boudh
Bargarh Bolangir Subarnapur
Balassore Sundargarh Gajpati
Jaipur Nayagadh Jharsguda
Bhadrak Rayagada Deogarh
Kendarpara Kalahandi Nawapara
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households keep livestock. The average yield of the non-descript cows that account for 55% 
of the total milk output is less than 1 kg/day. The crossbred cow though not an important 
species in the state but yields 3.8 kg milk per day. Milk yield of buffalo, the second largest 
producer of milk is much less compared to national average. 
Sheep and goat: Non-ruminants in the state are mostly non-descript type having low body 
weight. Per animal productivity was reported as 11-13 kg of meat.
Poultry: Poultry in the state is also of native breed. Kadaknath is native poultry breed 
known for its adaptability in harsh climate and disease resistance. 
Availability of Feeds and Fodder and Feeding Practices
Availability of feed is the most crucial inputs for the livestock sector in India. In the 
eastern region, the major limiting factor for fodder production is unavailability of land 
for fodder production since farmers only spare their cultivable land for crop production. 
Under these circumstances, the intensive fodder production is not practiced. The area 
cultivated for fodder amounts to less than 4% of the total cultivable area in the region. 
In the absence of cultivated fodder, crop residues and grazing are the main roughages 
available for sustaining livestock. Arable agriculture contributes a major fodder resource 
in the form of crop residues, which are extensively fed to the animals. Roy et al. (2005) 
have reported that 65% of farmers followed grazing practices in West Bengal. However, 
Dey et al. (2006) have reported that 58% farmers practice grazing of their animals in Bihar. 
Grazing of animals takes place in the variety of grazing lands, in open field after crop is 
harvested and on field after floodwater is subsided. True pastures and grasslands are spread 
over an area of about 12.04 M ha. Other grazing lands are available under tree crops and 
groves (3.70 M ha), on wastelands (1.50 M ha) and on fallow lands (2.33 M ha). State-wise 
green and dry fodder production has been presented in  . It is also noteworthy that the total 
fodder production is showing a downward trend in most of the states of the region
 • For dry fodder, production of various crops is projected using growth trends and crop 
residue production is estimated using standard conversion ratios for cereals, pulses 
and oil seeds.
Table 28. Area under fodder crops and permanent pastures and other grazing lands 2004-05 to 
2007-08 State-wise (000 ha)
States Fodder Crops Permanent Pastures and Other Grazing Land 
2004-05 2005-06 2006-07 2007-08 2004-05 2005-06 2006-07 2007-08
Assam 8 8 8 8 160 160 160 160
Bihar 15 14 16 16 17 17 17 17
Chhattisgarh 0.5 0.5 0.5 0.5 850 855 857 857
Jharkhand - - - - 110 110 110 110
Odisha - - - - 443 443 494 494 
Eastern UP* 177 174 174 174
West Bengal 3 2 7 4 5 6 5 6 
India 8027 8136 8339 8337 10456 10453 10524 10388 
Source: Basic Animal Husbandry Statistics (2010), * Eastern UP data as one fifth of UP
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 • Green fodder production is estimated assuming an average yield per hectare of 1.5 
tonnes from the forest areas, 0.75 tonnes from permanent pastures and grazing lands 
and 40 tonnes from cultivated areas.
 • Total fodder is the sum of dry and green fodder production.
 • Areas under forests, fodder crops and permanent pastures etc. for these years have 
been projected based on past data
All states in the region are deficit of green fodder to the tune of 70-90% with highest 
deficiency in Bihar and West Bengal. Chhattisgarh is almost sufficient in production of green 
fodder. However, in case of dry fodder, the deficiency was reported as 32-77% in all states 
except in Eastern UP where dry fodder production is almost sufficient. The deficiency in dry 
and green fodder 
is met from the 
common property 
resources and open 
field after crop is 
harvested. 
Demand and 
supply gap of green 
and dry fodder has 
been presented in 
Table 29
Feeding practices
Crop residues particularly wheat and/or rice straw constitute the bulk of the feed 
materials for ruminant animals in all the states of eastern region. However, the overall 
preference for wheat and rice straw in the region as a whole masks a significant variation 
over the sub-regions (Earnestein et al., 2007). Wheat straw is considered as preferred feed 
for Eastern UP and Bihar. However, in other eastern states, rice straw is preferred for animal 
feeding. For rice straw, only the crop residues for fine grain rice varieties (particularly 
Basmati) are more widely appreciated and used as animal feed (Earnestein et al., 2007). 
Two factors largely explain this differential use of rice and wheat straw (Earnestein et 
al., 2007). The first factor is the tradition. Wheat straw is the traditional crop of Eastern 
UP and Bihar where as rice is the traditional crop of other eastern states. A second factor 
is that the wheat straw is relatively sturdy and its use as animal feed is beneficial from 
the mechanical threshing point of view which is prevailing in wheat producing areas of 
the region. Maize residue is also used as feed in some maize growing areas of Bihar and 
UP. Green sugarcane tops are widely used as forage in the sugarcane producing areas of 
Eastern UP and Bihar. The pressure on crop and cereal residues was markedly higher in 
eastern states due to lowest farm sizes.  
The basal diet of crop residues (rice or wheat straw, pulse and oil seed straw/ by-
products) is supplemented with green fodder, grazing, though there are non-feed uses of 
straw.  The practice of in situ burning of crop residues is markedly concentrated in Bihar 
and Eastern UP. This particularly applies to rice straw, which is left in the field after 
harvest and subsequently burnt as a land preparation measure, since, rice straw has limited 
Table 29. Demand and supply gap of green and dry fodder
State Dry fodder 
req
Availa-
bility 
Gap 
(%)
Green 
fodder req
Availa-
bility
Gap 
(%)
Assam 13273.94 5745 56.71 16677.95 3372 79.78
W.B. 31800.73 21646 31.93 37689.45 1885 94.99
Odisha 22867.93 5267 76.96 29577.3 8881 69.97
Jharkhand 14534.8 3839 73.58 17003.99 3702 78.22
Bihar 25949.39 15612 39.83 42895.32 1346 96.86
Eastern UP 26438.96 26736.06 1.12 50379.12 11853.83 75.47
Chhatisgarh 15932.7 5189 67.43 18968.84 20730 9.28
Eastern region 150798.5 84034.06 44.27 213192 51769.83 75.71
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value for livestock feed or non-feed uses in this region. In-situ burning of wheat straw is 
associated with the prevalence of combine harvesting.
West Bengal
Many workers have reported the status of fodder production in West Bengal and also 
identified several constraints for livestock production. Haldar (2000) reported about the 
acute shortage of fodder in West Bengal. Only 1.2% of total area in the state was used 
for fodder cultivation.  State produced only 30% of total feed requirement.  An amount of 
1.87 million tones of green fodder was produced accounting a shortfall of 90.64%.  Also, 
Roy and Singh (2005) observed that cows reared under mixed farming system were getting 
very less quantity of green fodder as compared to the cows maintained under specialized 
dairy farming system in Nadia district of West Bengal. About 85% of the household fed 
home-prepared concentrate along with readymade concentrate purchased from local market. 
The feeding of grains was used as boiled, cooked or soaked in water and then mixed 
with dry fodder. Most of the farmers fed concentrate before milking whereas very small 
farmers fed during milking time. Majority of the farmers (65%) practiced grazing. About 
30% of farmers fed colostrums to the newborn calf in time whereas 50-62% farmers fed 
colostrums to calves within 1-2 hours of birth. Colostrum feeding beyond 2 hours of birth 
was practiced by 4% of farmers.
Singh et al. (2005) quantified the nutritional needs of dairy cattle in different zones of 
eastern region. In eastern plateau, hot sub-humid eco-region with red loamy soils (Purulia 
and Bankura district of West Bengal), average total digestible nutrients (TDN) deficiency 
of cows of the landless farmers was 18.6% and that of marginal and small farmers was 
marginally positive. Supply of digestible crude protein (DCP) to the cows by the landless, 
marginal, small and large farmers was deficient by 42, 10, 16 and 4%, respectively. In 
Eastern coastal plain, hot sub-humid eco-region with alluvial derived soil (North and South 
24 Parganas of West Bengal, average DM intake (% body weight) of cows was 1.64, 1.86, 
2.12 and 1.69 in the cows of landless, marginal, small and large farmers, respectively. 
Average TDN deficiency of cows of landless and marginal farmers was 22% and 11%, 
respectively. In Bengal plains, hot humid eco-region (Nadia district of West Bengal), 
average dry matter (DM) intake (% body weight) of cows of landless, marginal, small 
and large farmers was recorded at 1.99, 2.19, 2.26 
and 2.45, respectively. Average TDN deficiency of 
cows of landless, marginal and small farmers was 
recorded at 10, 3 and 1%, respectively. Nutritional 
profiles of cows were reported by Chatterjee et 
al (2007) in old alluvial zone of West Bengal 
covering the districts of north and south Dinajpur, 
Malda, Burdwan, Birbhum, Murshidabad, Bankura, 
Midnapur, Howrah and Hoogly. Proportion of 
farmers offering dry matter more than 2.5 kg per 
100 kg body weight were more in case of small 
farmers due to excessive feeding of rice straw 
along with green fodder. The average DMI (% Rice starch for feeding livestock
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body weight) ranged between 1.07-4.51%. Among total animals 55% of animals showed 
both energy and protein deficiency and about 15% animals showed either energy or protein 
deficiency. It was also observed that about 23% of animals mostly from large and medium 
categories were overfed at the extent of more than 20% of the nutrient requirements. 
Protein deficiency was little more severe than the energy deficiency showing more cattle 
suffering from acute protein deficiency. The authors suggested that balanced concentrate 
mixture must be fed to cows at increased quantity to compensate energy and protein 
deficiency. Secondly, though it is not possible to cultivate fodder due to scarcity of land, 
non leguminous fodder may be replaced with leguminous fodder. Thirdly, a balanced 
concentrate mixture may be produced at home using mustard/linseed cake, rice bran, rice 
grit, lime and salt at ratio of 38:30:30:1:1 .
Bihar
In northern plain, hot sub-humid eco-region with alluvial derived soils (Patna and 
Gaya district of Bihar), average DM intake (% body weight) was 1.85, 1.92, 2.17 and 
2.78, respectively (Singh et al. 2005). Average TDN deficiency in the cows of landless 
and marginal farmers was 11%. In eastern plain, hot sub-humid eco-region with alluvial 
derived soil (Darbhanga and Madhubani district of Bihar) average DM intake (% body 
weight) of cows of landless, marginal, small and large farmers was recorded as 2.13, 2.20, 
2.37 and 2.66, respectively. Average TDN deficiency of cows of landless, marginal, small 
and large farmers was recorded as 11.67, 12.38, 5.92 and 0.51%, respectively (Singh et 
al, 2005). 
In irrigated areas of Bihar, rice, wheat and their by-products constituent the major 
source of fodder (Dey et al, 2007). Pulse by-products and mustard cake are also fed to 
animals. Farmers in these areas spare small piece of land for green fodder cultivation. Out 
of the total households having dairy animals, 59.93% cultivate green fodder and 58.13% 
practice either grazing or cut and carry system of local grasses or both.  Only 8.25% of the 
total cropped area available with the farmer is used for fodder cultivation because farmers 
prefer in production of food and cash crop rather than fodder though there is fodder scarcity 
for about 122 days during May-June and October to December. Since the area is irrigated, 
most of the farmers (98% household) cultivate Berseem (Trifolium alexandrinum) in Rabi 
and Sudan (Sorghum sp) in summer and rainy season for feeding dairy animals. Only 20% 
families cultivate other fodder like Khesari 
(Lathyrus sativa) and Oat (Avena sativa) 
along with Berseem and Sudan. Average 
yield of berseem (3-4 cuts), summer Sudan 
(multi cut) and rainy Sudan (single cut) 
was recorded as 366.20 ± 13.02, 330.96 ± 
17.97 and 284.44 ± 23.26 q/ha, respectively. 
Amount of green fodder given to crossbred 
cow in milk, pregnant and dry crossbred cow, 
buffalo in milk and pregnant and dry buffalo 
along with concentrate and dry roughages is 
recorded as 16.84 ± 1.93, 20.38 ± 3.22; Chaffing of green fodder in Bihar
450  A. Dey et al.
13.0 ± 2.06, 16.25 ± 2.72; 18.13 ± 1.35, 22.14 ± 2.29 and 16.50 ± 2.49, 21.0 ± 3.37 kg/d/
animal for Berseem and Sudan, respectively.  
Different types of feeding systems are being followed for different categories of dairy 
animals in Bihar (Dey et al, 2007). The common practice of feeding includes wet, dry 
and cooked feeding system. Wet feeding system is two types-sanni and moist. In sanni 
(Swill) feeding system, chaffed dry roughage and concentrates are mixed together with 
excess of water and fed to dry and draft animals. Separate drinking water is not provided. 
In moist feeding system, chaffed dry roughage and concentrate are mixed thoroughly along 
with little water. Drinking water is given separately. This system is followed for lactating 
animals. In dry feeding system, chaffed dry roughage is mixed with green fodder and 
fed to unproductive dairy animals. In cooked feeding system, concentrate is cooked and 
mixed with excess of water and molasses and fed to lactating animals just after calving. 
Roughage is fed separately. This type of feeding system is practiced for about 2 weeks. 
Mineral supplementation to an oestrous buffaloes resulted in 46.66% success in bringing 
estrous (Shah et al, 2003). 
Eastern UP
In Eastern U.P., Pandey et al. (2004) reported the feeding system of buffalo in and 
around Varanasi; they observed that roughage feeding was done by both grazing and 
stall-feeding. Forty six % farms supplied green fodder for stall-feeding. Twenty eight % 
farm served roughages thrice a day while rest twice a day. A total of 76% farm offered 
concentrate before milking. Ten % of the framers were using urea treated straw. None 
of the farmers used mineral mixture supplement except common salt feeding. The daily 
DM intake by the buffalo ranged from 7.3 to 11.49 kg with an average 10 kg per buffalo. 
Average daily DCP intake of buffalo was 0.62 kg. About 84.4% of buffaloes were deficient 
in DCP. The TDN supply varied between 4.11-6.79 kg with an average of 5.84 kg per 
buffalo and 20.5% buffaloes were deficient in TDN.
Nutritional status of different categories of buffaloes maintained by farmers with 
different land holdings in Azamgarh district was assessed by Singh et al. (1998). The 
average surplus DM supply was 1.057, 1.037, 0.63 and 1.078 kg/day in calves, 0.832, 
1.158, 0.964 and 0.249 kg/day in dry and 0.222, 0.719, 0.831 and 0.278 kg/day in lactating 
buffaloes in landless, marginal, small and large categories of farmers, respectively. The 
average digestible CP intake by animals of corresponding category was deficient by 164, 
160, 168 and 185 g/day in calves, 70, 88, 43 and 51 g/day in dry and 196, 171, 206 and 
102 g/day in lactating buffaloes, respectively. The average TDN supply was deficient in 
calves and lactating buffaloes in all categories of farmers.  The availability of feeds and 
fodders in different seasons and the nutritional status of buffaloes maintained by landless, 
marginal, small, medium and large farmers in the Faizabad district  were assessed by Lal 
et al. (1998). The average green fodder, dry fodder and concentrate fed round the year was 
22.24, 6.25 and 1.09 kg/head daily. However, their availability varied between seasons. 
Small and medium farmers supplied maximum (22.99 kg/head daily) green fodder, mainly 
Berseem, Chari, Maize and Sudan hybrid. Maximum (26.14 kg/head daily) green fodder 
was supplied in winter and lowest (11.97 kg/head daily) in summer season. The average 
digestible CP, TDN and DM supplied throughout the year to the animals averaged 0.58 ± 
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0.03, 6.45 ± 0.16 and 12.15 ± 0.25 kg/head daily, respectively. Kunju et al. (1989) have 
reported the feeding practices in milk-shed areas. Levels (in kg) of green fodder, dry fodder, 
oil cakes + by-products and concentrates given in the various milk-sheds were 7.2 to 36.8, 
4.3 to 5.4, 0 to 4.13 and 0.25 to 2.10, respectively. 
Assam
Many workers have reported the status of fodder production and also identified several 
constraints. Bora and Deka (2005) reported that in Assam effort was made to popularize 
fodder production technologies through on farm demonstration and seed distribution. Baruah 
(2000) has recommended for the transport subsidies of cattle feed or feed ingredients 
in Assam, as feeds and fodder are the main constraints for production. He has also 
recommended for establishment of Central Feed Plant especially in flood prone areas. 
Jharkhand
Animal husbandry in plateau region depends on the availability of green fodder, 
however, intensive forage production rarely takes place except on government or organized 
dairy farms (Prasad, 1995). The common crops grown under intensive forage production 
are Maize, Sorgham, Teosinte, Cowpea, Soybean, Rice bean and Black gram in Kharif 
and Oats, Berseem in Rabi season. Singh (1995) has reviewed the constraints of fodder 
production in the plateau region of Jharkhand and are listed below.
 1. The area under production of quality fodder is not even 1% of the cropped area.
 2. Technology transfer for growing forage either on watershed management basis 
in the cultivable lands or in the open grazing land as improved pasture is quite 
inadequate. 
 3. Difficulty in transportation of green fodder from field to dairy units.
 4. No facility to store green fodder as hay or silage during its peak production.
 5. Unavailability of quality seed in time.
In most parts of the state, the animals usually subsist on crop residues and locally 
available inferior quality feed and fodder. Almost all indigenous cattle and buffalo are 
dependent on grazing. Grazing is permitted on fallow, barren and forest land throughout 
the year while in cropped fields, it is allowed only in the off-season. Since paddy is the 
major crop and mono-cropping is practised, the paddy fields remain barren and cattle are 
allowed to graze on them from November to June, whereas during the cropping season, 
livestock are restricted by tethering to the home premises or common property resources 
such as road sides, play grounds and barren land. The dry fodder fed to the animals is 
normally paddy straw with or without chaffing. There is shortage of green fodder in the 
region as fodder cultivation is not common. Despite some efforts made by the government 
and other agencies, adoption of planted fodders has been low. Due to small land holdings 
with low crop productivity, the farmers prefer to grow subsistence food crops. Many owners 
also feed rice polish and rice bran mixed with water, cooked or uncooked. Bovine owners 
cultivate wheat, maize and/or mustard oil, feed wheat bran (Bhusa), crushed maize (locally 
known as Dara), and oil cakes (Khalihoi). Only households having CB or high-yielding 
cattle or buffalo, buy rice polish/rice bran (INR 8/kg). Purchased concentrate feeds mainly 
452  A. Dey et al.
include milling by-products such as rice polish, wheat bran, oil cakes, maize crush etc. and 
balanced concentrate feed prepared by some feed mills like Sona dana, Sudha dana and 
Kopila pashu Aahar.  Except for a small number of commercial livestock farms, the use 
of balanced concentrate feed is negligible. Some commercial livestock farmers purchase 
individual feed ingredients which are mixed with other household feed resources based 
on knowledge and experience.
Chhattisgarh
In the state livestock are maintained on grazing and crop residues with little 
supplementation of concentrate mixture. Goats are kept on grazing with supplementation 
of tree leaves. Crossbred and high yielding buffaloes are fed concentrate mixture. Mineral 
mixture is generally not fed to livestock.
Disease Occurrence Pattern
Veterinary services throughout India have traditionally been rendered by the public 
sector, leaving few areas where cooperatives and other NGOs provide the services. Most 
of the government dispensaries, hospitals and Artificial Insemination (AI) centres are 
stationary.   All curative as well as AI services are considered a private good and ideally 
be paid by the beneficiary. At present the focus of the state veterinary services is curative. 
At the same time, there is need to take measures related to disease prevention, control, 
quarantine, epidemiology, monitoring and surveillance by the state which cannot be done 
efficiently due to shortage of manpower. It has also been reported that nearly 35% of the 
household did not use the veterinary services. Nearly 20% household sought veterinary 
care comprised of fever, diarrhoea, parasitic infestations, and other general sickness.
At present, animal diseases are primarily recorded by the veterinary officers working 
in government veterinary dispensaries/hospitals on the basis of clinical diagnosis. This 
information is passed to the district and veterinary authorities of the state. Disease information 
is also generated from the disease diagnostic laboratories at district, state or regional 
levels on the basis of laboratory 
diagnosis. Finally, from the state 
governments the information on 
diseases is sent to the Department 
of Animal Husbandry and Dairying 
(DAH&D) at the centre. These 
reports are compiled and passed 
on to the Office International 
des Epizooties (OIE) and other 
international agencies by DAH&D. 
However, the existing system is 
not very efficient and instances 
of many diseases remain either 
unreported or under reported. 
Efforts were made to control 
Buffalo affected with mastitis with enlargement of one teat
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diseases of the livestock especially Rinderpest, Black Quarter, Hemorrhagic Septicemia, 
Anthrax and Food and Mouth Disease. The Rinderpest has been eradicated from the 
country and India declared free from Rinderpest infection on 25th May 2006 by the 
International Committee of the World Organization for Animal Health (OIE), Paris. 
While, Rinderpest has been eradicated, other diseases still continue to pose a major threat 
to animal production programme. Some of the emerging diseases like Peste des Petitis 
Ruminants (PPR), Bluetongue, Sheep pox and Goat Pox, Swine Fever, Contagious Bovine 
Pleuropneumonia (CBPP), Newcastle-Disease (Ranikhet Disease), Bird Flu and Swine Flu 
are causing substantial economic losses.  
West Bengal
 Dutta et al (2001) reported the disease occurrence pattern in village clinics where 
it was indicated that the incidence of all types of diseases was higher in crossbred cattle 
than indigenous. The incidence of infectious diseases was found higher in crossbred 
(12.4%) than indigenous cattle (8.9%). Mastitis also appeared as major problems among 
high yielding crossbred cows. Roy et al. (2005) reported that 70% of households in West 
Bengal received health care facilities for their cattle from private sources that are inadequate 
and 30% got from government sources. Forty two % of farmers followed the vaccination 
schedule while 57% followed deworming schedule in Nadia district of West Bengal. Das 
Gupta and Bhattacharjee (2005) reported that West Bengal was self sufficient in producing 
most of the vaccines required for animals.  
Among all infectious diseases Foot and Mouth Disease (FMD), Haemarrhagic 
Septicemia ( H.S.) and Black Quarter (B.Q.) pose the greatest threat in the region. Mastitis 
was also found as a serious problem in crossbred animals. Sub-clinical mastitis of buffalo 
herd was reported as 22% (Mitra et al., 1995). Cases of Gangrenous symptoms were reported 
in the districts of Murshidabad and Nadia (Maity, 1994). A common feature was that the 
animals had been closely confined, and fed with old paddy straw and very little grass.
Basu et al. (2000) reported the mortality among female calves (0-12 months) at 29.8% in 
West Bengal. Mortality pattern of crossbred female calves was reported by Roy et al (1997). 
Overall mortality rate was lower in pure Jersey (24.76%) than half-bred Jersey (29.71%). 
Enteritis was the major cause of 
mortality (22.58%) followed by 
Pneumo-enteritis (20.97%), Debility 
(16.13%) and Tympanitis (6.45%). 
The percentage of calf mortality was 
found highest in summer (35.87%) 
followed by rainy (29.84%) and 
winter (21.67%). (Ghosh et al., 
1996). Ghosh et al. (1995) reported 
the mortality of calves from birth 
to the age of 365 days at 28.5%. 
Mortality was significantly higher 
in the age groups of 0-30 days 
(10.0%) and 31-60 days (6.5%) Tail gangrene in buffalo
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in comparison with the other age groups (<3%). Crossbred calf mortality due to diarrhoea 
origin was reported by Zaman et al (1999) as 21.73%. Mortality was higher in the summer 
than in other seasons and was higher in calves aged up to 60 days than in older calves. 
Mukherjee and Dasgupta (2000) reported that the incidence of Sarcoptes scabiei infestation 
was 68.79% in goat in Birbhum district of West Bengal. Ray et al. (2006) reported the 
mortality rate due to PPR as 23.6%. Saha et al. (2005) reported the overall prevalence of 
PPR was 30.7%. Mortality rate was 24.0% and morbidity rate was 30.7%. The disease 
was highly prevalent during the winter season (51.7%). The highest prevalence was 
observed in the 5-12 months age group (65%), and in the Jamunapari breed (52%). Lodh 
et al. (1993) reported the kid mortality at 49.28%. Mortality was highest among kids aged 
0-30 days (51.44%), in winter (48.55%), and in multiple births (70% in triplets). Among 
the diseases recorded the highest mortality (31.88%) was due to pneumonia, followed by 
enteritis (18.84%) and goat pox (15.94%). 
Reproductive Diseases
Roy et al. (2005) reported that out of total numbers of sick cows treated in the 
clinics 56.5% were crossbred cows in West Bengal. Reproductive diseases were the major 
problem in the rural livestock. Out of total number of cows presented in the clinic 39.7% 
had reproductive disorders. The incidence was significantly higher in crossbred (25.7% 
than native cows (14.0%). The diseases of the reproductive systems were anoestrus, repeat 
breeding, retention of placenta, dystocia, metritis and abortions. Anoestrous and repeat 
breeders together accounted for 71.1% of the total cases treated in the clinic for reproductive 
disorders. Metritis was the next serious problem, which accounted for 19.6% of the total 
cases. However, most of the cases of anoestum presented in the clinic were suffering from 
malnutrition and deficiency of vitamin A due to inadequate availability of green fodder. In 
another study, Roy et al. (2000) observed the reproductive disorders of cattle under field 
conditions of West Bengal at 10-20%. They also found that incidence of anoestrous and 
repeat breeding was lower in Jersey crosses than in Holstein crosses.  
Bihar
Though, government is the primary provider of veterinary services but rural farmers 
depend on quack for primary treatment. Cost of treatment of animal diseases has also posed 
a threat towards timely treatment of animal diseases. In villages, quack (non-qualified) is 
the key person to whom primary report of disease incidence is made. Dey et al (2007) 
studied the role of different agencies in primary treatment of livestock at rural areas. In 
Bihar, co-operative sector has played major role in treatment, AI and marketing of milk.
Among all infectious diseases Foot and Mouth Disease (FMD), Haemarrhagic 
Septicaemia (HS). and Black Quarter (B.Q) also pose the greatest threat in the region. The 
threat is more severe since the region is frequently affected with either flood or draught 
and vast area is under water logging. Dey et al. (2007) have reported the incidence of 
diseases occurred in villages of Bihar (Table 30).  
Prasad et al. (2000) studied the Degnala disease of buffaloes from a cluster of villages 
in Bihar and Haryana, India (1994-98).  Incidence of gangrenous symptoms was also 
reported by Sinha et al. (2003). Buffaloes were found to be affected more (86%) than 
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cattle (14%). Incidence was highest in winter (75%) than other seasons. Overall incidence 
of in winter, summer and rainy season was reported at 7.5, 2.17 and 22.82%, respectively. 
Ray et al. (2011) reported the incidence of PPR in goat as 33.61%.
Reproductive Diseases
Asthana et al. (2008) reported that the overall prevalence of repeat breeding in cows 
was 18.44%. In crossbred cows, the prevalence was slightly higher (18.80%) compared 
to pure breed Hariana (13.63%). Month and season had no effect on prevalence of repeat 
breeding. The highest (28.88%) incidence was recorded in January and lowest (10.09%) 
in December. Seasonally, maximum (25.62%) incidence was observed in summer and 
minimum (14.98%) in autumn. Similarly, the overall prevalence of repeat breeding was 
reported at 12.02%. The highest percentage of cases (15.50%) was observed in winter 
(November-January) and the lowest (10.45%) in summer (May-July). Kunj et al. (2002) 
reported the incidence of anoestrous in buffalo at 34.18%. The prevalence of anoestrus in 
buffalo cows during different months and seasons ranged from 14.28 to 51.72% and 28.30 
(spring) to 38.75% (autumn), respectively. The highest percentage (51.72%) was recorded 
during August while the lowest (14.28%) was in June.
Sero-prevalence of infectious reproductive diseases of cattle indicated that 6.1 and 
12.2% samples were positive for IBR and Brucellosis, respectively (Pandian et al., 
2011). 
Eastern UP
Mortality and morbidity rate of cattle 
in two agro-climatic zone of Uttar Pradesh 
were studied by Singh et al. (2005). An 
overall morbidity rate of 0.71 and 1.75 per 
animal per year was observed at the farm 
in Bareilly and Allahabad, respectively. 
The age-specific morbidity rate in calves 
and adults were 0.78 and 0.67 per animal 
per year for the farm in Bareilly and 0.70 
and 2.04 per animal per year for the farm 
in Allahabad, respectively. The morbidity 
was higher in calves and adults in winter 
(0.68 and 0.80 per animal per year) in the 
farm in Allahabad and rainy season (0.74 
and 0.34 per animal per year) in the farm 
in Bareilly. A crude mortality rate of 7.77 
and 5.90% was observed at Allahabad and 
Bareilly, respectively. Mallick et al. (1990) 
reported the gangrenous symptoms in 
buffaloes caused by Fusarium species.  
Gupta et al. (1999) reported the 
Table 30. Incidence of diseases in villages of Bihar
Disease Percentage 
of animals 
vaccinated
Incidence of 
diseases (%)
FMD* 47.5 0.22
H.S.* 47.5 0.00
B.Q.* Not done 0.00
Respiratory diseases NA 1.97
G.I. disorders NA 3.55
Urinary tract infection NA 0.71
Eye infection NA 0.95
Parasitic infstation NA  70.00
Degnalla like diseases* NA  0.45
Mastitis** NA 10.07
Retention of placenta** NA 5.81
Abortion** NA 4.65
Uterine prolapse** NA 0.77
Anoestrous*** NA 10.17
Repeat breeding*** NA  8.77
Milk fever** NA 3.87
Surra* NA 0.63
Source: Dey et al, (2007)
Format Universal
* Among all bovines
** Among all bovinces females in producting
*** Among all breedable borine female
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overall incidence of mastitis in goats as 2.18%. 
The incidence was higher in Barabari goats 
(3.02%) as compared to the Jamunapari goats 
(1.22%). Singh et al. (1998) reported prevalence 
of Johne’s disease in organized goat herds 
as 4.13-7.15%. Rout et al. (2000) reported 
the overall mortality under village conditions 
was about 3.7 %, mostly due to diarrhoea and 
pneumonia. The mortality rate was 3.7 %, 1.9 %, 
9.8 % and 2.0 % in 0-3, 3-6, and 6-12 month old, 
and adult goats, respectively.  The prevalence of 
caprine gastrointestinal parasitism was studied 
in goats by Arora et al. (2003). The overall prevalence rate of gastrointestinal parasitism 
was 49.46%. Singh et al. (1994) reported that 8.4% of lambs and 13.4% of kids were lost 
due to abortions and still births. Incidence of abortions was recorded as 12.3 and 6.8% 
and still births 1.0 and 1.6% in goats and ewes, respectively. Serologically, 0.6% of goats 
and 3.6% of sheep were found to be positive for brucellosis. The overall mortality rate 
in goat due to pneumonia up to 90 days of age was 7.1%, with higher rates in males, in 
multiple births, with low birth weight, in the early breeding season (February-March), and 
in the nutritional stress of summer (Vihan and Singh, 1992). Most of the deaths were due 
to infectious pneumonia.  
Reproductive diseases
Incidence of abortion was observed as 8.32% in crossbred and Sahiwal cows which 
was not affected by breed, season and parity of calving (Singh et al., 2002). The still birth 
was recorded at 3.83% and their frequency was not affected by sire, breed, season, year 
of calving and parity of calving. The frequency of calves died from birth to one year of 
age was reported as 40.88%. The difference was significant in breed which was higher 
in crossbred calves (44.75%). Gupta et al. (2003) reported that the annual incidence of 
abortions averaged 13.40% for male calves and 9.00% for female calves, with an overall 
incidence of 22.40% per annum . Incidence of abortion was lowest during winter (4.80%) 
and highest during the rainy season (11.40%).  The total number of stillbirths was reported 
as 8.12%. The overall annual incidence of stillbirths was 18.60%. Out of all calving, a 
total of 2.36% delayed births were observed, with male calves predominating (74%) over 
females (26%).
Chhattisgarh
During the last five years, outbreaks of some major diseases were reported from the 
state (Vasin, 2011). In bovine animals, HS, BQ, FMD, Anthrax and Trypanosomiasis were 
reported. In sheep and goat, outbreaks of PPR were reported. Mastitis was also found a 
major problem in the state.
Jharkhand
The animals suffer from various diseases such as FMD, HS, BQ etc. The calves are 
Goat suffering from PPR
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not dewormed and health care is largely dependent on traditional medicines and herbs and 
ultimately, fate of the animals. The mortality rates of goatsare high ranging from about 
10-25% in kids up to 3 months of age and about 3-6% thereafter. Pneumonia, diarrhoea 
and anorexia are the common diseases in the region. Higher mortality is attributed to low 
birth weight and milk yield of dam which is often not sufficient to nurse multiple born 
kids. Peste de petite ruminants (PPR caused by PPR virus) is recorded as the most critical 
and contagious disease that has resulted in nearly 100% morbidity in goats.
Constraints
The eastern region of India, due its vast human and livestock population, existence 
of different agro-climatic zones, the animal husbandry sector faces many constraints. 
Among all constraints, probably unawareness ranks highest. Ignorance of farmers about 
improved animal husbandry technologies, market, credit and insurance has made the farming 
uneconomical. The under-privileged livestock producers face a number of constraints. Their 
access to modern livestock services, especially veterinary services are poor. Their access to 
the marketing support is also poor. The prices received by them for products are low. For 
example, majority of milk producers get only 50 % of the price paid by consumer. Credit 
support for purchase of animals and its maintenance is not easily available to the small 
holders. Goat, pigs and backyard poultry are most commonly kept by the underprivileged 
and these get very little development/research support. Improved animals that would ‘niche 
well’ with the systems of the underprivileged and adverse agro-ecological conditions in 
which majority of them live, particularly the ecologically fragile regions, are not available. 
There is hardly any programme to assess their needs and produce or make available such 
animals. Feed, fodder availability is a major constraint and conventional approach to 
improve the situation does not work with the underprivileged. Breeding constraints of 
the eastern region have been identified by Misra (2005), which includes small herd size, 
shortage of breeding bulls, lack of breeding program for evaluation of genetic merit of 
the bulls and use of bulls of low genetic merit. Diseases, along with the non-availability 
of feed resources and nutrition, are the most important constraints to milk production. 
However, with smallholder production systems, the situation is more serious because 
of inadequate knowledge and access to appropriate corrective measures and resources. 
In India, the government, cooperatives, the private sector, and a few non-governmental 
organizations (NGOs) provide veterinary services and artificial insemination facilities to 
the dairy farmers. However, it is well known that the quality of the veterinary services 
provided by public sector institutions is poor, and that institutions providing these services 
are highly inefficient. Therefore, there is a need to restructure and reorient the livestock 
health and breeding services and extension services providing institutions to make the 
Indian dairy sector globally competitive. 
West Bengal
Singh et al. (2005) reported the constraints of milk production in the eastern 
region. These include financial constraints of the landless and marginal farmers and low 
purchasing capacity, veterinary health cover is not adequate in many areas and high cost 
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of medicines, poor marketing system, role of middleman, reduction of grazing land, high 
cost of concentrates, inadequate green fodder availability due to small land holding and 
farmers cannot spare land for fodder production. Roy et al. (2005) studied the management 
practices of dairy animals in different farming system in Nadia district of West Bengal. 
They have reported that majority of the farmers are ignorant about the proper reproductive 
management of dairy animals. Poor infrastructure for breeding, ignorance about application 
of antiseptic lotion on naval cord, ignorance about proper timing of feeding of colostrums 
to newborn are the major constraints. Besides, there are a number of socio-economic 
constraints of fodder production in West Bengal (Mitra and Das, 2005). These include 
subsistence nature of farming practices, low preference to milk and milk products, lack of 
economic consideration (input: output of fodder production), lack of awareness of fodder 
production technology, low profile of adaptability, lack of private entrepreneurship for forage 
development, diminution of grazing resources due to crop diversification and urbanization, 
marginalization of land resources, competition for land use between man and animals and 
lack of infrastructure, marketing and credit support. Constraints of dairying include low 
price of milk, lack of milk marketing infrastructure, high cost of cattle compound feeds, 
less availability of fodder, lack of A.I. facility, non-availability of quality animals, high cost 
of veterinary medicines, unavailability of timely veterinary services and non-cooperatives 
of banks to provide loans to purchase milch animals. However, majority of farmers are 
unaware of some important dairy farming technologies (Dhaka et al., 1993).  
Bihar
Keshava and Mandape (2001) reported the potential and problems of dairy farming in 
north Bihar. It is reported that unavailability of veterinary facilities in time (87%), disease 
occurrence (64%), costly feed (55%), marketing problems of animal products (51%) and 
intensive cropping (33%) are the major constraints faced by the farmers of North Bihar. 
Dey et al. (2007) have identified different constraints in Bihar. Singh and Mondal (2005) 
identified different production constraints of Bihar related to livestock sector.  These 
include:
 • Poor genetic potency to produce
 • Shortage of feeds and fodders, due to poor quality of dry fodders and lack of effort 
in Govt. as well as private sector to establish fodder treatment plants on commercial 
basis
 • Poor level of livestock management
 • Inadequate physical and sexual health care
 • Lack of proper patronage in implementation of development programmes
 • Sustainability not an objective in livestock farming
 • Wrong conventional A.H. practices prevalent in field
 • Sub-optimal herd size
 • Poor replacement stock and rate
Eastern UP
Dairy animals are preferred by the farmers in UP in general and Eastern UP in 
particular.  Longer calving interval, cultivation of green fodder during summer, high cost 
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of balanced feed,  lack of insurance facility and calving associated disorders are some of 
the constraints faced by the farmers in  (Singh and Singh, 2005). Repeat breeding, non-
availability of fodder, high cost of treatment, non availability of loan facility and less price 
of milk are some of the constraints perceived by the farmers.
Assam
Bora and Deka (2005) identified the constraints for dairy development in Assam. 
These are (a) predominance of indigenous and non-descriptive breeds of dairy animals 
whose production potential is extremely low (b) Scarcity of feeds and fodders resulting 
malnutrition (c) poor access to market and (d) inadequate processing and preservation 
infrastructure.
Jharkhand
Low productivity of indigenous cows, poor access to market, less infrastructure facilities 
for animal health care and ignorance of the farmers are the main constraints for livestock 
development in Jharkhand. The farmers believe on the traditional method of livestock 
rearing and adoption of technologies is very poor in the state.
Odisha
Low productivity of cattle and buffalo, lack of organized milk market, scarcity of feeds 
and fodder, less attention towards fodder production and poor health care mechanism are 
some of the constraints identified by the state department. 
Chhattisgarh 
Productivity of different livestock species in the state is low due to several operational 
constraints related to production technology, shortage of feeds and fodder, unbalanced 
feeding, lack of market facilities and poor livestock health delivery system. 
Suggested Priority Area 
State Priority Area
Assam Community based pig production Goat production, Fodder production
Bihar Dairy development, Buffalo improvement Crosbreeding of non-descript 
cattle Poultry production on maize grain
Chhattisgarh Improvement of indigenous cattle Backyard poultry farming Fodder 
production of rice fallow areas
Jharkhand Improvement of indigenous cattle Improvement of pig Backyard poultry 
and goat production
Odisha Goat production Improvement of indigenous cattle Pig production in tribal 
areas
Eastern UP Buffalo development Crosbreeding of cattle Fodder seed production
West Bengal Dairy cattle production Goat production Backyard poultry
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